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Kim Stan Landfill Superfund Site
Sel ma, Alleghany County, Virginia
CERCLI S I dentification No. VADO77923449

1. STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunent presents the selected renedial action for the Kim Stan Landfill
Superfund Site ("Site") located in Sel ma, A leghany County, Virginia, devel oped and chosen
in accordance with the Conprehensive Environnental Response, Conpensation, and Liability
Act of 1980, as anmended ("CERCLA"), 42 U S.C. 88 9601 et seq., and to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan ("NCP'),
40 CF. R Part 300. This decision is based on the Adm nistrative Record for this Site

whi ch can be found at the EPA Region Il Docket Roomin Phil adel phia, Pennsylvania; the
Cifton Forge Public Library in difton Forge, Virginia;, and electronically at

http://ww. epa. gov/ ar web.

The Commonweal th of Virginia has concurred with the selected remedy (see attached letter).

I11. ASSESSMENT OF THE SITE

The response action selected in this Record of Decision is necessary to protect the public
health or welfare or the environnent fromactual or threatened rel eases of hazardous
substances into the environment fromthe Kim Stan Landfill Superfund Site.

| V. DESCRI PTI ON OF THE REMEDY

The selected remedy will reduce, to acceptable levels, risks to human health and the

envi ronnent presented by the Kim Stan Landfill Superfund Site by covering the landfill to
m nimze the production of landfill |eachate; collecting, removing, and treating |andfill
| eachate at an off-Site treatnment plant; and inplenmenting controls to prevent use of

cont am nat ed groundwater. The sel ected renmedy includes the fol |l owi ng conponents:

. Consolidation of landfill wastes visible at the surface outside the |andfill
property boundary into the landfill;

. Installation of a | eachate collection system (trench and barrier wall) which shall
prevent the mgration of |eachate fromthe |andfill property and contain such
| eachate within the landfill property boundary in a manner that will allow for

renmoval and treatnment of the |leachate at an off-Site facility.

. Instal |l ati on of piping and associ ated equi prent to convey the collected | eachate to
the Low Mboor Waste Water Treatnent Plant ("LMANMP') for treatnent.

. Per f ormance of upgrades to the LMNWMP to facilitate adequate treatnent of collected
landfill |eachate.
. Conveyance of collected landfill |eachate to the LMNMP and treatment of the

| eachat e.



. Installation of a multi-layer cap atop the landfill that shall reduce, to the
maxi mum extent practicable, the infiltration of water into the waste and the
resul ting production of |eachate and groundwater contam nation

. Routine nonitoring of groundwater to document progress in neeting the groundwater
perfornmance standards and to determine the need for continued limts on groundwater
use.

. I mpl erentation of institutional controls to protect the integrity of the multi-Iayer
cover, |leachate collection system and other remedy conponents on the Kim Stan
Landfill property, and to prevent use of contam nated groundwater until the

perfornmance standards are achi eved.
This selected renmedy is intended to be the final response action for the Site.

V. STATUTORY DETERM NATI ONS

The selected renmedy is protective of human health and the environment; conplies with all
Federal and State requirenments, standards, criteria, and limtations that are applicable
or relevant and appropriate; is cost effective; and utilizes pernanent solutions and
alternative treatnent technol ogies or resource recovery technol ogies to the maxi num extent
practicabl e. The selected remedy al so satisfies the preference for treatnent as a
principal element (i.e., it reduces the toxicity, mobility, or volume of hazardous
substances as a principal elenment through treatnent).

Because this remedy will result in hazardous substances, pollutants, or contam nants

remai ning on-Site above levels that allow for unlimted use and unrestricted exposure, a
statutory review will be conducted no | ess often than every five years after initiation of
remedi al action in accordance with Section 121(c) of CERCLA, 42 U.S.C. 8 962 I(c), to
ensure that the remedy is, or will be, protective of human health and the environnent.

VI . DATA CERTI FI CATI ON CHECKLI ST

The following information is included in the Decision Sumrary section of this Record of
Deci sion. Additional information can be found in the Administrative Record file for this
Site.

. Chem cal s of concern and their respective concentrations;

. Baseline risk represented by the chenicals of concern;

. Cl eanup |l evel s established for chemicals of concern and the basis of the |evels;
. Current and reasonably anticipated future | and use assunptions and current and

potential future beneficial uses of ground water used in the baseline risk
assessnent and RCOD;

. Potential |and and groundwater use that will be available at the Site as a result of
the sel ected renedy;

. Estimated capital, annual operation and mai ntenance (Q&, and total present worth
costs; discount rate; and the nunber of years over which the renedy cost estimates

are projected; and

. Key factor(s) that led to selecting the remedy.
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Abraham Ferdas, Director Dafe
Hazardous Site Cleanup Division
EPA Region 111



COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Strect address: 629 East Main Strect, Richmond, Virgina 23219

W. Tayloe Murphy, Jr. Matling address: P.O. Box 10009, Richmond, Virginia 23240 Robert G. Bumnley
Secrctary of Natural Resources Fax (804) 698-4500 TDD (B04) 698-4021 Director
www. deq.state. va.ug (804) 698-4000
1-800-592-5482
September 27, 2002

Mr. Abraham Ferdas, Division Director
Hazardous Site Cleanup Division (3HS00)

U.S. Environmental Protection Agency, Region IIT
1650 Arch Street

Philadelphia. PA 19103-2029

Re: Record of Decision the Kim Stan Landfill in Alleghany County, VA
Dear Mr. Ferdas:

The Virginia Department of Enviroumental Quality staff has reviewed the Record of
Decision (ROD) for the Kim Stan Landfill in the Town of Selma in Alleghany County, Virginia.
We concur with the selected remedial alternative as outlined in the ROD dated September 2002.

Should you have any questions concerning this letter, please feel free to contact Dave
Gillispie at (8304) 698-4209.

Very tuly yours,

af k.

Robert J. Weld
Director, Office of Remediation Programs

cc: Christian Matta, EPA Region II1
Karen Jackson Sismour, VDEQ
Aziz Farahmand, VDEQ WCRO
Kevin Greene, VDEQ
Dave Gillispie, VDEQ
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RECORD OF DECI SI ON
KI M STAN LANDFI LL SUPERFUND SI TE

DECI SI ON  SUMVARY

. SITE NAVE, LOCATI ON, AND DESCRI PTI ON

This Record of Decision ("RCD') is issued by the United States Environnental Protection
Agency ("EPA'), the lead agency for the Kim Stan Landfill Site under the National Gl and
Hazar dous Substances Pollution Contingency Plan ("NCP'), 40 CF. R Part 300, pursuant to
t he Conpr ehensi ve Environmental Response, Compensation, and Liability Act of 1980, as
amended ("CERCLA"), in consultation with the Virginia Department of Environmental Quality
("VDEQ'), the support agency. This ROD is based on docunents contained in the

Adm nistrative Record file for the Site.

A Site Nane and Location

The Kim Stan Landfill Site ("Site") is a former municipal/industrial solid waste |andfill

| ocated on approximately 24 acres in Selma, Virginia, a small town |ocated west of difton
Forge, Alleghany County, Virginia (see Figures 1 and 2). The National Superfund database
identification nunber for the Site is VAD077923449.

B. Site Description

The Site can generally be described as an el ongated nound 50 to 85 feet above Route 696
with arelatively flat top that slopes fromthe side of the nmountain to the south,
northward to Route 696. Adjacent |and use includes a sawm || to the east, a heavy

equi pnent repair shop to the west, and to the north (across Route 696) an historic church
and cenetery beyond which the CSX railroad yard expands to the east. The southern border

of the landfill is the north slope of the forested R ch Patch Muntains, which is part of
George Washington National Forest. Access to the landfill is linmted by a 7-foot,
chain-link fence topped with barbed-wire on the north and west side. The landfill nay be

entered through the sawni ||l property during business hours only.

No buildings are present at the landfill. Structures present include a stormater pond
outlet in the northeast corner of the property, and several 5-foot dianmeter, concrete sunp
or "manhol e" features associated with an historic | eachate collection and managenent
systemat the Site.

1. SITE H STORY AND ENFORCEMENT ACTIVITY

A Site History

The Kim Stan Landfill operated for alnost twenty years. An estimated 860, 000 tons of
wastes were placed in the landfill between Novenber 1972 and May 1990. O this amount,
725,000 tons--consisting of out-of-state refuse collected primarily from commrerci al
sources—was buried in the landfill during the last 18 nonths of operation, at rates which

approached 2,000 tons per day.

The original owners, Jack Kinberlain and H R Stancil, operated the landfill under permt
No. 82 issued by the Virginia Departnent of Health. The Site was permitted to receive both
muni ci pal and industrial waste. In Novenber 1972, landfill operations began with the

di sposal of rmunicipal garbage and househol d debris. Mst of the nunicipal waste that was
accepted was from Al | eghany County. Beginning in October 1978, the landfill accepted
industrial waste on a limted basis.

In 1988, Shelcy Mullins, Sr., Jerry W Warton, WIliam Stover, and James Tayl or purchased
the landfill and continued to operate it as the Kim Stan Landfill until My 1990. An



estimated 725,000 tons of waste, which included large quantities of industrial waste, were
received at the landfill between Novenber 1988 and May 1990. By early 1990, the |andfil
had reached a height of 50 to 85 feet. The landfill was shut down by court order on My
11,1990, primarily due to outstandi ng operational problens.

B. State/Federal Activities

The Kim Stan Landfill began operation in Novenber 1972 and initially accepted |ocally
derived munici pal and comercial refuse. In 1980, the Comonweal th of Virginia | earned
that approximately five thousand gallons of waste oil containing polychlorinated byphenyls
("PCBs") was disposed of at the landfill. As a result, the State Water Control Board

coll ected seep and stream sanpl es which tested positive for low levels of PCBs. A 1981 EPA
Prelimnary Assessnent ("PA') concluded that further sanpling of the surface water runoff
was appropriate. A 1982 EPA Site Inspection ("SI") for which | eachate and surface water
wer e sanpl ed concl uded that inpact to hunan health and the environnment was not expected
The SI noted that negligible contam nation was found in downstream of f-Site drai nage and
river sanples, but recomended that inprovenents be nade in the Site drai nage system

The Kim Stan Landfill was sold in 1988 and resurmed operati ons under new owners

Over the next two years, the seven day/week operation brought approxi mately 725,000 tons
of additional wastes to the landfill. In 1989, a fish kill occurred in the O<bow Ponds
north of the CSX railyard. An investigation by the VDEQ did not identify the cause of the
fishkill. In May 1990, the landfill was shut down under court order because of outstanding
operational problens. At the tinme the landfill ceased operations, the granul ar cover soi
over the landfilled nmaterial was |ess than six inches in thickness. From May 1990 t hrough
January 1993, the Virginia Departnent of Waste Managenent ("VDWW') and the Virginia
Departnment of Transportati on conducted various stabilization activities that included

pl acenent of 26,000 cubic yards of internediate soil cover, installation of stormater
nmanagenent and erosion control features, deactivation of the | eachate punping system and
off-Site disposal of an estimated 400,000 gal l ons of |eachate

In June 1991, the Virginia Departnent of Health, Bureau of Toxic Substances, perforned

a Prelimnary Health Assessnment for the Site. The report concluded that the Site posed an
indetermnate public health threat, and recommended restricted public access and avoi dance
of on-Site/off-Site | eachate and of f-Site pond water, and called for the collection of
various sedinent, surface water, groundwater, and air sanples. In May 1992, the EPA Region
11l Emergency Response Section perforned a Site assessnent that included the collection of
| eachate sanples, a pond water sanple, and a nonitoring well sanple. The results were
submitted to the Agency for Toxic Substances and D sease Registry ("ATSDR') for review.
ATSDR concl uded that the | eachate did not pose a threat to human health. No further action
was considered at that tine.

In January 1993, at the request of the VDWM CH2M H LL commenced a conpr ehensi ve
investigation at the Site, the findings of which were included in a 1993 report entitled
"G ound Water Contam nation Assessnent and Required Final Cosure Action." The study
included the installation of wells, an extensive geol ogi ¢ and hydrogeol ogi ¢ assessnent,
landfill delineation, and an initial off-Site assessnent.

In 1996, researchers fromthe Dabney Lancaster Community Col |l ege published a report

entitled "Possible Effects of Leachate fromthe Kim Stan Landfill on the Macro
invertebrate Popul ations in the Jackson R ver and Unnaned Stream Alleghany County, Va.."
The report concluded that the waterway down gradient fromthe landfill Site, and possibly

the Jackson River itself, had been adversely affected by the | eachate

In July 1997, a second EPA Site Inspection concluded that significant amounts of |eachate
as well as contam nated groundwater and surface water runoff discharging fromthe Site
presented environnental concerns.

EPA proposed the Kim Stan Landfill Site for inclusion on the CERCLA National Priorities
List ("NPL") on April 23, 1999, and added the Site to the NPL on July 22, 1999 (NPL status



authorizes EPA to spend Superfund nonies to inplenent renedial action at a site). In
February 2000, EPA initiated a Renedial Investigation and Feasability Study ("RI/FS")

whi ch was conpleted in March 2002. The RI/FS identified the nature and extent of

contami nation, fate and transport of contam nants, and the risk posed by the Site to hunan
and ecol ogi cal receptors, and identified options to address the contam nation found at the
Site.

11, H GHLI GATS OF COVMMUNI TY PARTI Cl PATI ON

On July 24, 2002, pursuant to section 113(k)(2)(B) of CERCLA, 42 U S C. 8 9613(k)(2)(B),
EPA rel eased for public comment the Proposed Renedial Action Plan ("Proposed Plan")
setting forth EPA's preferred alternative for the Kim Stan Landfill Site. The Proposed

Pl an was based on documents contained in the Administrative Record file for the Site. EPA
made these docunents available to the public in the EPA Region |11 Docket Roomin

Phi | adel phia, Pennsylvania; the Gifton Forge Public Library in difton Forge, Virginia;
and electronically at http://ww. epa. gov/arweb. The notice of availability of these
docunents was published in The Roanoke Times and The Virginian Review on July 24, 2002. A
public comrent period was held fromJuly 24, 2002 through August 23, 2002. In July 2002,
EPA issued a fact sheet and published newspaper advertisenents announcing the availability
of the Proposed Plan and the date for the public nmeeting. EPA also notified the Kim Stan
Advi sory Conmittee of the date, tinme, and place of the public neeting. The July 2002 fact
sheet discussed EPA's Preferred Alternative and solicited comments fromall interested
parties. On July 30, 2002, EPA conducted a public neeting during which Agency
representatives answered questi ons about conditions at the Site and the renedi al

al ternatives under consideration.

EPA received no comments during the public coment period other than those submitted
during the July 30, 2002 public meeting. EPA's response to these comrents is included in
t he Responsi veness Sunmary portion of this ROD.

Thr oughout the remedi al process, EPA has worked in conjunction with the Kim Stan Advi sory
Committee (" Conmittee"), which consists of nenbers of the |local community and el ected
officials. The Conmmttee revi ewed, and provided coments on, documents such as the R and
FS under an EPA Techni cal Assistance G ant.

| V. SCOPE AND ROLE OF RESPONSE ACTI ON

The sel ected remedial action described in this RODis intended to be the final response
action for the Site. The selected renedy will elimnate unacceptable risks and hazards
presented to both human health and the environnent fromcontam nation at the Site.

V. SUMMARY OF SI TE CHARACTERI STI CS AND EXTENT OF CONTAM NATI ON

Contaminants at the Site are attributable to past disposal and operational practices at
the Kim Stan Landfill. Hazardous substances that were directly deposited into the landfill
or released within the landfill waste nass have mgrated vertically into the shallow
groundwater or laterally with the | eachate flow The rate of migration has likely varied
with the chem cal - physical properties of the rel eased contam nants. Upon entering the
groundwat er system contam nants have been transported downgradient in groundwater.
Contami nants in the | eachate remained in the subsurface | eachate pool or shall ow
groundwat er or entered the surface water through | eachate seeps. Once in the surface
water, contamnants migrated to the surface soils around the | eachate seeps and to the
sediments within surface water bodies. Chenical data collected fromthe Site indicates
that contam nants that have migrated to groundwater have been confined to the shall ow

groundwater in the vicinity of the northern edge of the landfill and the area of Route
696. Constituents that nmigrated to the | eachate have been concentrated in the | eachate
pool |ocated at the northern boundary of the landfill waste mass. Low concentrations of

constituents have also been identified in the surface water sedi ments.



A. Site Characteristics

The Kim Stan Landfill occupi es approxi mately 24 acres. Access to areas north of the
landfill (i.e. , the wooded and wetland areas that contain the | eachate seeps, snal
surface water drainages, and oxbow | akes) is not controlled; such areas are accessible via
rail road access roadways, a parking lot for the Qakland Church (which is | ocated across
Route 696), and footpaths. Although the area is currently posted with no trespassing
signs, the Oxbow Ponds have been used for fishing activities. Signs along Route 696 warn
that water in the area is unsafe

Covi ngton, with a popul ation of 4,679 (1990), and difton Forge, with a popul ati on of
6,991 (1990), are the closest towns to the Site. Future land use in the vicinity of the
landfill is unknown, but is expected to be simlar to the current |and use.

No buildings are present at the landfill. Structures present include a stormater pond
outlet in the northeast coner of the property and several 5-foot concrete sunp or
"manhol e" features associated with the | eachate collection and nanagenent system (these
were historically designated as | eachate wet wells). These concrete sunps, which
presunmably were once at grade level, vary in height from5 to 20 feet above the surface of
the landfill as a result of subsequent landfill settlement. Two of these structures near
Route 696 are reportedly connected to two 4000 gal |l on underground storage tanks. The

west ern under ground storage tank was | ocated during the R, but the location of the
eastern tank could not be confirmed visually or with a netal detection device

1. Topography

The topography of the landfill can generally be described as an el ongated nound with a
relatively flat top that slopes fromthe side of the nountain to the south, northward to
Route 696. One distinct feature is a |arge bow -shaped |ow area in the eastern part of the
property. The highest point on the landfill is approxinately 85 feet higher than Route
696; however, nuch of the landfill is 50 to 60 feet higher than the roadway. The bow
feature is about 30 feet deep and cannot be seen fromthe road

The surface of the landfill and the east and west slopes are hummopbcky and swal es have
formed. Sone snmll evergreen and deci duous trees are present, though the vegetation
consists primarily of large shrubs and grass. A few vehicle paths cross the |andfil
surface, including the nain "east-west" road that connected to the property to the east.

2. Surface Hydrol ogy
The Kim Stan Landfill is located at the base of the north slope of the R ch Patch

Mount ai ns. The Jackson River is the |argest surface water body in the vicinity of the
Site, and it flows northeast through the area approxi nately 1000 feet north of the

northern boundary of the landfill property. The river has historically mgrated across its
floodplain, leaving alluvial deposits and oxbow | akes throughout the area. Reportedly, the
floodpl ain included northern portions of the area that is now landfill prior to the

di version of the river that occurred with the construction of the railyard and Interstate
64. Several snamll drainage basins on the north slope of the nountains historically

di scharged to the oxbow | ake area. Now runoff fromthe snmall basin that includes the
landfill and a few snall drai nage basins that enconpass the town of Selna discharge to the
oxbow | ake area via culverts under Route 696 and the CSX railroad. One cul vert discharges
fromthe oxbow | akes to the Jackson River ( see Figures 2)

Sources of surface water entering the landfill include percolation of precipitation and
(fornerly) flow fromthe KimStan Qully. Annual net precipitation in Aleghany County is
40.72 inches; a 2-year, 24-hour rainfall event will produce about 3 inches of
precipitation (Wston, 1998). The KimStan Qully is an intermttent streamlocated south
of the landfill on the slope of the Rich Patch Muuntains. It is generally dry except
during rain events. Prior to landfilling activities, surface water fromthe gully flowed
north in two channel s through the narsh associated with the Jackson River and its



fl oodpl ai n. Throughout the history of landfill operations, surface water fromthe south
has been pi ped under and diverted around the landfill, though substantial anounts of water
were not adequately captured and flowed into and through the landfill waste. |nprovenents
to the surface water diversion system |ocated al ong the sout heast and east sides of the
landfill, were conpleted in Sumrer 2000 and were designed to elimnate surface water flow
fromthe KimStan Qully into the landfill.

Currently, overland flow collects in three areas of the landfill—n swales on the
landfill, in ditches along the property line to the west and al ong Route 696, and in the
stormwater pond al ong the northeast side of the landfill. Al runoff fromthe |andfil
eventual |y discharges to the woods west of the church via culverts under Route 696
Gbservations made during June 2000 and February 2001 confirmthat groundwater discharges
to the streans | ocated downgradient of the landfill.

Leachat e seeps have been observed on the north slope of the Route 696 roadbed. The

| argest | eachate seep is located in the western half of the undevel oped wooded area west
of the Gakland Church and Cenetery. This seepage has been found to originate froma
concrete sunp associated with the fornmer |eachate collection systemand has saturated a
large area. Flow fromthis seep area fornms rivulets that coal esce and di scharge to a snal
streamin the wooded area

Fi el d observations confirmthat this seep area consistently di scharges several gallons per
mnute during all seasons, with the highest observed flow being 20 gallons per mnute

Al ditches and small stream channels conbine in the vicinity of the Gakland Church and
the adj acent woods and flow through a single, centrally located cul vert beneath the CSX
railyard. The culvert is approximately 300 feet west of the northwest corner of the
cenetery fence. The culvert discharges to a pond at the west end of the Oxbow Pond system
Surface water features in the Oxbow Pond area range froma very shal |l ow cobbl e channe
several feet wide to large open water areas with bottons of fine sedinent and water froma
fewto several feet in depth. Areas of saturated wetlands were observed in the Oxbow Pond
area. In other areas, stream banks have been eroded to formtwo- to five- foot vertica
faces that limt the formati on of wetland areas. According to the National Wtlands Map
for the area, the Oxbow Pond area is napped as "PFQ A" (palustrine forested broad | eaved
deci duous, tenporarily flooded); the intermttent streamareas i medi ately up- and
downstream of the open water areas are napped as "PUBF" (pal ustrine unconsolidated bottom
sem pernanently flooded); and the eastern reach imedi ately prior to discharge to the
Jackson River is nmapped as "PEM C' (palustrine energent persistent, seasonally flooded).

A single culvert discharges fromthe eastern end of the Oxbow Pond area to the Jackson
River. The elevation of this culvert is approxinmately equal to that of the Jackson R ver
river flood waters may therefore rise and enter the Oxbow Pond area. Al of the hones and
busi nesses in the immediate vicinity of the landfill are reportedly connected to the
nmuni ci pal sewer system Consequently, sewage di scharge fromseptic systens is not expected
to contribute to surface water contamnation in the area

3. Hydrogeol ogy

Both a shall ow and deep aquifer exist in the vicinity of the KimStan landfill. The
shal | ow aqui fer displays thickness of up to 45 or 50 feet and consists of fill, alluvium
coarse alluvium and colluvium The deep aquifer consists of shale bedrock, which is
believed to be MIlboro Shale. In addition to the two Site aquifers, a perched | eachate
layer is present along the northernnost-portion of the landfill, adjacent to Route 696
This perched | eachate is not considered a separate aquifer, but is a notable hydrogeol ogic
feature.

The estinmated perneability of the shall ow aquifer based on rising head perneability tests
ranged from1.3 x 10-3 feet per second to 1 x 10-6 feet per second (or 4 x 10-2 cnisec to
2.6 x 104 cmsec). The higher perneabilities were neasured in the gravel/cobbl es and
granul ar alluvium and the |ower perneabilities were neasured in the silty fine sand.



Based on six packer tests, the perneability of the near-surface shale varies from6.25 x
10-7 to 3.14 x 10-5 feet per second (or 1.9 x5 to 9.5 x 10-4 cm sec). The hi ghest
pernmeability was noted fromlocation TB-13 (22 to 32 feet bel ow surface) and the | ownest
fromTB-11 (50 to 60 feet bel ow surface) (see Figure 3). The shale fromthe higher
pernmeability zones contains very close to closely spaced fractures, with some steep
fractures and slickensides, as well as increased anounts of mneralization by calcite and
pyrite. The | ower perneability zones in the shale display fractures which are nore widely
spaced and | ess steep with mnor amounts of mneralization and slickensides.

G oundwater flow in the shallow and deep aquifers is generally in a northerly direction
(sore flow conponents are northeasterly and northwesterly), with fl ow between the aquifers
di spl ayi ng both downward and upward gradients ( see Figure 4 for shall ow groundwater fl ow
and Figure 5 for deep groundwater flow). Horizontal gradients range from0.016 to 0.166 in
the shallow aquifer and from0.029 to 0.082 in the deep aquifer. There are five sets of
cluster wells which contain a shall owscreened aquifer well next to a deep-screened

aqui fer well in each set. The well clusters are as follows: MM1 and M2, MALOS and
MALOD, LW3S and LW3D, LWG6S and LW6D, LWS8S and LW8D, and MM1S and MM | D

(see Figure 4).

Wl |l clusters LW8 and LW3 di spl ayed upward gradi ents between the shall ow and deep

aqui fers during the Novenber 2000, August 2000, January 2001, February 2001, March 2001
and May 2001 groundwater |evel neasurenment events. Well clusters M1/ MM2 and MALL

di spl ayed slightly downward gradi ents. The vertical gradient for well cluster MAO

di spl ayed upward gradi ents in Novenber and August 2000, and downward gradients in January,
February, March, and May 2001. No gradient could be determined for well cluster LWG6, as
this cluster has been consistently dry since the start of water |evel neasurenent
activities.

I nterconnecti on between the shall ow and deep aquifers at the Site appears to be limted
Most of the interconnection is probably related to bedrock fractures where gradients all ow
| eakage either upward or downward through the fracture system Although the shale is

hi ghly weat hered near the interface between the aquifers, the shale itself is relatively

i nperneabl e (perneability of the bedrock interval in well MW1 was found to be 1.1 x 10-7
cnisec at a depth of 72 to 92 feet).

4. Ceneral Site Geol ogy

Generally, the Site consists of four major geological units: fill, colluvium alluvium

and shal e bedrock. The units dip toward the north, with little to no alluviumor colluvium
al ong the southern border; however, colluviumand alluvium near the northern border can be
as thick as 10 and 30 feet, respectively. The fill unit consists of sandy silt, silty

clay, or silty sand and varyi ng anounts of sand, gravel, cobbles, waste, and organic
material. The fill unit ranges in thickness fromO to 20 feet, and is typically brown,

bl ack, or grey. Below the fill unit is colluvium alluvium or bedrock dependi ng on

| ocati on.

The col luviumunit consists of sandy silt, silty clay, and silty sand with varying anounts
of sand, gravel, and cobbles. This unit was detected in test borings TB-4, TB-5, TB-8
TB-10, and TB-14, all but two of which are located along the northern border of the Site
Generally, the colluviumunit ranges in thickness from5 to 20 feet, and is brown, grey,
or reddi sh- brown. Wen present, the alluviumunit can reach thicknesses of 20 feet and
consists of slightly sandy to sandy-clayey silt and silty clay which grades into coarser
units such as very-sandy clay, clayey sand, silty sand, and gravel. The alluviumunit is
typically brown to grey, but may al so be black, tan, or reddi sh-brown. The shal e bedrock
unit, which may lie beneath the alluviumor fill, is generally weathered and fissile for
the first 5 to 6 feet before becom ng black and noderately hard. The shale may exhibit
noderately to steeply angled fractures with slickensides and polished surfaces, as well as
caleite-filled fractures with occasional pyrite. The shale is believed to be MII boro
Shal e, which is Mddl e Devonian in age



The northern edge of the landfill has alluviumranging in thickness fromless than 10 feet
near M6 to over 40 feet near MMO, and coarse alluvium about 30 feet bel ow grade over
nost of the area. The bedrock is typically 35 to 40 feet bel ow grade, and nay exhi bit

weat hering within the first several feet. The alluvium appears to be about 30 feet thicker

on the eastern side of the landfill near TB-10 and LW3, as conpared to the western
portion of the landfill near LWG6 and LW)1. There is no alluviumor colluvium present on
the southern edge of the landfill. However, alluviumand colluviumare present at the far

western portion of the Site near LWO7

A buried alluvial-filled tributary valley, the KimStan Qully, runs under the center of
the landfill. This tributary valley, consisting of silty, gravelly sands, is about 100
feet wide and at |least 12 feet deep at the southern edge of the Site and over 1,000 feet
wide at the northern edge. It is believed that in the early 1800's, the nmain tributary
split at the southern edge of the Site and travel ed northeast, with one tributary passing
near present-day nonitoring well MM6 and the other near MAM7. Cenerally, the buried
alluvial-filled tributary valley grades downward into coarser naterial, with the lower 15
feet consisting of highly-perneabl e cobbles and gravel with fine sand

Several faults have been napped in the area. The two closest to the Site are less than 2
mles to the southwest. An additional fault, commonly referred to as the Covington-difton
Forge fault, is reported to be in the area, though the exact |location of this fault is not
presently known.

5. Area of Archaeol ogi cal |nportance

The only known area of archaeol ogical inportance is the Qakland Church and Cenetery,
located on the north side of Route 696. It is not anticipated that the sel ected renedy
will directly inpact the church property.

B. Nature and Extent of Contam nation

EPA has devel oped an extensive anount of infornmation detailing conditions at the Kim
Stan Landfill Site. The najority of the anal ytical data was obtained during the 2000
Remedi al Investigation ("RI"), during which the waste area was del i neated; the existing
landfill cover was evaluated; a landfill gas survey was conducted; surface water was
eval uated; and landfill |eachate, groundwater, and soil and sedi nent downgradi ent of the
landfill property was assessed

1. Waste Area Delineation

Waste area delineation activities were conducted in July 2000 to confirmthe areal extent

of landfill waste. The investigation included a test pit programat |ocations along the
landfill perinmeter. Test pits were excavated at intervals of 200 feet around the perineter
of the landfill. If waste was observed, test pits continued outward until no waste was

encountered in the subsurface. Test pits were excavated until rock was encountered in the
subsurface or until a depth of eight feet was reached. A total of 28 test pits were
excavated and backfilled with the excavated naterials (see Figure 6). The majority of the
estimated 865,000 tons of waste is located within a fence surrounding the Site. M nor
anounts of waste are |located at a forner waste unl oading area east of the landfill and

al ong the southern side of Route 696 along the landfill perineter

2. Existing Cover Assessnent

An assessnent was conducted to determ ne the thickness and characteristics of the existing
landfill cover soil. The thickness of the existing landfill cover soil was determ ned by
performng shallow test pit excavations. A total of 51 test pits were used to determ ne
cover soil depth and to visually classify the soil to guide in selection of sanpling
locations. Test pits were located at intersections of a 150-foot grid system established
over the landfill area



The depth of cover soil at each test pit location was recorded and the cover soil was
classified, using the Unified Soil dassification System ("USCS"), according to Anerican
Soci ety for Testing and Materials ("ASTM') Method D2488. Sanpl es of the existing cover
soil were also collected from 10 representative |ocations across the landfill area for
anal ysis of grain size (ASTM D 422), noisture content (ASTM D 2216), and Atterburg Limts
(ASTM D 4318). Test pits and sanples were naned using their grid location as a station
identifier. The cover soil sanple locations and the 150- foot grid systemare shown on

Fi gure 7.

The existing cover soil ranges in thickness from3 inches to 3.5 feet, with an average

t hi ckness of approximately 1.5 feet. There is no rel ationship between the current

t opogr aphy and depth of cover soil. Approxinmately 5.4 acres of the landfill has an

exi sting soil cover thickness of |less than 12 inches, and approximately 1 acre has an
existing soil cover of less than 6 inches. Areas with a soil cover less than 12 inches are
potentially susceptible to erosion which could expose the waste nateri al

3. Landfill Gas Survey

Met hane was detected at 18 of the 38 probe | ocations at concentrations ranging from2%to
52.2% (see Figure 8). Methane concentration contours depicted on Figure 8 reveal three
mai n areas of elevated nethane at the Site. Overall, the distribution of methane

t hroughout the landfill is not considered to be anonal ous.

Wth the exception of one |ocalized nmethane concentrati on of 25% detected in an area
north of Route 696 in the vicinity of point F 14+ 50, nethane in the shall ow subsurface
does not appear to extend beyond the landfill property. Additional probes installed on the
north side of Route 696 reveal ed nethane at 2.6% (north side of the road, identified as
F14+ 50 (2) on Figure 8), and 0% (approxi mately 5 feet further north and down the road
enbanknent sl ope, at F14+ 50 on Figure 8). Though it appears that methane nay be migrating
beneath Route 696, the nethane quickly dissipates once it reaches the north side of the

r oad.

Met hane ("CH4"), carbon dioxide ("CX®2"), and oxygen ("Q2") screening results generally
indi cate an anaerobic environment within the landfill. This is evidenced by depleted
level s of 2 at |ocations where elevated | evels of CH4 and/ or CO2 were encount ered.
Results from several screening |locations are anonal ous, where |l ow | evel s of CH4 were
acconpani ed by elevated | evels of C®2 and depleted |levels of Q2. Gven the age of the
landfill, elevated |l evels of nethane in conditions containing el evated C2 and depleted
concentrations are expect ed.

Landfill Gas ("LFG') also typically contains a snall anount of non-nethane organic
compounds ("NMOXCs") such as Vol atile O ganic Conpounds ("VQOCs"). VOCs were detected

in 9 of the 38 probe |ocations at concentrations ranging from0.1 to 23.7 ppm as neasured
wi th a photoi noni zati on detector. The VOC detections were randomy distributed throughout
the landfill. The highest detection was encountered at the far western border of the
landfill property.

The estimated LFG em ssion rate for the landfill is 2 to 3 million cubic neters/year. It
is estinated that i mediately after the landfill stopped receiving waste, the LFG eni ssion
rate was 3.2 to 5.6 mllion cubic neters/year. The LFG em ssion rate will continue to
decrease over the next 20 years. The total non-nethane organi ¢ conpound (NMOC) enission
rate for the landfill is estimated to be 0.4 tons/year

4, Surface Water and Sedi nment Eval uation

Surface water run-on fromthe nmountains to the south has been diverted around the |andfil
by a drainage diversion project conpleted in 2000. Precipitation falling directly on the
landfill flows downhill to ditches and catch basins and is piped under Route 696 through
one of two culverts (one in the northwestern, and one in the northeastern portion of the
landfill) to snmall waterways, which ultimately flow to the Oxbow Ponds and Jackson River.



A detail ed assessnent of the surface water quality was not necessary because of the
decision to apply the presunptive renedy approach to this Site (see Section VII|I (Renedi a
Action hjectives)). The sole surface water data collected during the 2000 Rl were field
neasured water quality parameters. Surface water data collected fromthe July 1997 Site
Inspection ("SlI") are summari zed bel ow.

During the July 1997 SI, surface water sanples were collected from14 |locations (a tota

of 15 sanples, including one duplicate) and anal yzed for TCL/ TAL anal ytes, including tota
nmetals. Single low level detections of a variety of volatile and semvol atil e conpounds
were noted. There were al so wi despread detections of heavy netals, with el evated
concentrations of iron and manganese. The sanples were collected fromsnall streans in the
area north (downgradient) of the landfill that have been historically inpacted by |eachate
fromthe nain | eachate seep (LS01l) (see Figure 9).

Sedi nent was collected as part of the Rl field effort in June and July 2000. The scope of
sedi nent sanpling was partially based on the results of sedinent sanples collected
previously at the Site during the July 1997 SI. The R sedinment data were intended to
suppl ement the July 1997 data to delineate the quality of the sedinment in the various

wat erways in the area. Sedinent sanple locations are shown on Figure 9

The 2000 Rl sedi nent sanpling event included the collection of 44 sedinent sanples
(including 5 duplicates). The sanples were collected in areas downstream of the |andfil
in stream channel s, seep areas, and floodpl ains, and at background | ocations in two areas
(a streaminmediately up gradient of the landfill and a tributary to Karnes Creek

sout hwest of the Site). The July 1997 sedi nent sanpling event included the collection of
15 sedinent sanples (including 1 duplicate) fromlocations throughout the study area.
Several of the sanples were collected in the Jackson River to evaluate the need for
further sanpling in the river

The 2000 Rl sedi nment sanpl es were anal yzed for TCL organics and TAL total netals,

and cyani de using the Contract Laboratory Program as well as for grain size and tota
organi ¢ carbon. The July 1997 sedi nent sanples were anal yzed for TCL/ TAL constituents
only. The 1997 SI and 2000 Rl sedinent sanpling results reveal wi despread detections of

(I ow concentration) sem-volatile organi ¢c conpounds and pesticides in the channel and seep
sedi nents throughout the study area. Floodplain sedinents (locations SD54 through SD57)
showed the sane general results (see Figure 9). In addition, there were single random| ow
concentration detections (ranging from2J ug/kg to 246 ug/kg) of various volatile organic
conpounds (see Tables 1, 2, and 3).

In general, the detections of polycyclic aromatic hydrocarbons ("PAHs") throughout the
study area appear to be randomwith no trend observed (i.e., increasing or decreasing
concentrations downstreamor upstrean). H gher concentrations of total PAHs were observed
(as conpared to all of the channel sedinent station data) at channel sedinent stations
SD04 (located on a tributary which does not specifically drain the landfill area
directly), SDO5 (downstream from SD04), SDO7 (downstream of the confluence with the stream
that drains the main | eachate seep LS01), and SD19, SD21, and SD22 (all of which are

|l ocated on the southern bank of the | ower Oxbow Pond). Relatively |ow concentrations of
PAHs were detected in channel sedinment sanple SD06, collected in the vicinity of the nain
| eachate seep LSO1. Little to no PAHs were al so detected in the reference background
channel sediment sanple | ocations SD24 and SD25, as well as the channel sedinent sanple
collected fromthe KimStan Qully (SD01). The floodpl ai n sedi ments general ly contai ned

| ess PAHs than the channel sedinents.

Anot her semi -vol atile conpound of interest detected in landfill |leachate as well as down
gradi ent sedinents is butyl benzyl phthal ate, which was detected at 7 of the stations,
including the seep stations SD50 and SD51 (|l ocated near the main | eachate seep), SD53

(l ocated behind the cenetery) and floodpl ain sedi nent sanple SD55 (|l ocated al ong the north
side of the western Oxbow Pond).



Pestici de concentrations were also highly variable with no obvious concentration trends

t hroughout the study area. H gher concentrations of pesticides (as conpared to all of the
sedi nent station data) were observed at stations SD19 (located on the Oxbow Pond), SD23
(located on the southern side of Route 696 on a dry stream segnent draining Selma), SD15
(l ocated on the southern bank of the western Oxbow Pond), and SD06 (| ocated near the main
| eachate seep LS01). El evated concentrations of pesticides were al so observed in seep
sedi nents SD50 (|l ocated near the nain | eachate seep LS01), SD53 (|l ocated behind the

Qakl and Church cenetery), and fl oodpl ai n sedi nent sanple SD56 (located in the Oxbow Pond
area).

The hi ghest total PAH concentrations were detected at |ocations SD19 and SD22, both in the
shal | ow and deep sedi nent sanples. It should be noted that these sanple |ocations are

adj acent to the railroad enbankment, and nunerous di scarded railroad ties were observed on
t he enbankment and in the Oxbow Pond area during | ow water conditions of May 2001 . These
ties could be a potential sources of the PAH contamination found in these sedinents.

The sedi nents collected in the Oxbow Ponds generally contain nore total organic carbon
("TCC') than the sedinments collected in the streans and background reference stations
This is expected as nore organic naterial (e.g., |eaves and sticks) were observed in the
Oxbow Pond sedi nents than in those of the channel

There were wi despread detections of inorganic analytes at all channel and floodplain

sedi nent sanple locations. In general, the frequency and distribution of inorganics in the
sedinents are simlar throughout the study area, with nost anal ytes denonstrating little
variability. A notable exception is the relatively high iron (224,000 ng/kg) and arsenic
(79 ng/kg) detected in the SD0O6 sanple, and iron (284,000 ng/kg) and arsenic (34 ng/kg)
detected in the SD51 sanple, both of which were taken near the nain | eachate seep LS01
(see Tables 1, 4, and 5).

A review of the grain size analyses data reveals a w de range of sedinent types throughout
the study area. In general, sanples that contain higher amounts of silt and clay also
contai n higher concentrations of inorganic analytes, as the heavy netals tend to bind to
the finer sedinent fractions rather than the coarser fractions

5. Leachate Assessnent

Leachate quality at the KimStan Site was assessed using, anong other things, the concrete
| eachate wet well data (LW1 and LW)2), which are considered to be the nost representative
of leachate quality at the Site; |eachate seep data (LS-1 through LS-5); and desi gnated

| eachate well data (LW3 - LW8), derived fromwells installed to investigate the
presence, if any, of leachate in the first water-bearing units in the imediate vicinity
of the landfill (see Figures 4 and 10).

Leachate is primarily discharging fromthe Site at a rate of 5 to 20 gallons per mnute
t hrough an abandoned | eachate sunp | ocated on the north side of Route 696. This sunp is

reportedly connected to the western landfill |eachate wet well (LW1), which is ultinmately
connected to a | eachate interception trench on the north side of the landfill as well as
to an underdrain located under the landfill. An estinated 8 to 9 mllion gallons of

| eachate is generated at the landfill in an average year.

There are two concrete wells, historically known as LW1 and LW2, which were used as

| eachate collection points during landfill operations. These features are apparently
interconnected with the | eachate collection drain systemunderlying the Site, as well as
connected to the | eachate collection systeminstalled along the northern boundary of the
Site in 1989. LW1 is also reportedly connected to the abandoned sunp | ocated north of
Rout e 696

The concrete | eachate wells were sanpl ed concurrently with the other seeps, |eachate
wel l's, and groundwater nonitoring wells at the Site for identical paraneters. The sanples
collected fromthese |l ocations are considered raw |l andfill |eachate. The concrete |eachate



wel | sanples were anal yzed for TCL organics and TAL total and dissolved netals, and
cyani de using the Contract Laboratory Program and for a nunber of other water quality
par anet ers.

The sanples fromthe concrete sunps are considered to be undiluted | eachate, given their
connection to the historic | eachate collection system Low |levels of several VCOCs

(i ncluding chl oroethane, benzene, and 1,4 dichl orobenzene), SVQOCs, and pesticides were
detected in the concrete sunp wells during the four sanpling events. Mich of these data
are J-qualified, indicating concentrations at or below the quantitation limt. One
exception, however, was the detection of one unusual SVOC, n-nitrosodi phenyl am ne, which
was detected in both |ocations LVWO1 and LW)2 during the Novenber 2000 event and the
February and May 2001 sanpling events at non-qualified concentrations. The concentrations
of this SVOC renmined relatively stable during the nonitoring period, ranging in
concentration from14 to 37 ug/l.

Various netals were detected in the unfiltered sanples collected fromthe concrete sunp
well's during the three sanpling events. As expected for |eachate sanples, high
concentrations of iron, nanganese, and sodiumare present, with bariumal so present at
el evated concentrations (see Table 6).

Leachat e seeps have been observed historically along the northern bank of Route 696, and
were proposed to be sanpled as part of the RI. The presence of the seeps appears to vary
at any one | ocation based on weather or season. Sanples fromtwo |ocations, LSOl and LS02
were collected fromsaturated ground at the foot of the north-facing enbanknent of Route
696. LSOl is downstream of the concrete | eachate sunp (designated LS05), and is also in
proximty to the "m dway seep discharge" referenced in the CHZM H LL report. LS02 does not
appear to be situated near any channel or culverts, and is seasonally dry. Qher
previously saturated possible seep areas were dry at the tinme of the field events.
Consequently, two additional seep sanples (locations LS03 and LS04) were collected from

| ocations associated with channels enmanating from cul verts under Route 696. However, the
culverts were not discharging at the tinme the sanples were collected. The water in these
channels is therefore likely a conbination of |eachate discharging through the bottom of
the road enbanknment (since the bottom of the road enbankment on the north side of Route
696 is at the sane approxinate el evation as the bottomof the waste on the south side of
t he roadway) and di schargi ng groundwat er.

Sanmpl es were collected fromfour | eachate seep | ocations during the August 2000 sanpling
event (LS01 through LS04), and only fromthree | eachate seep | ocations during the Novenber
2000 sanpling event (LSO01, LS03, and LS04; LS02 was dry during the this event)(see

Figure 10). During the February 2001 sanpling event, the | eachate sunp responsible for
nost of the discharge in the vicinity of LSOl was identified (and subsequently designated
LS05) and sanpled along with locations LS02, LS03, and LS04. During the May 2001 event,
location LS-02 was dry, and sanples were collected fromlocations LS01, LS03, LS04, and
LS05.

The | eachate seep sanples were anal yzed for TCL organics and TAL total and dissol ved
netal s, and cyani de using the Contract Laboratory Program and for a nunber of other water
qual ity paraneters.

Wth the exception of LS01 and LS05, the | eachate seep sanples contained little to no
organi ¢ conpounds. LS01 and LSO5 contained a variety of low |level VOCs (including benzene
chl orobenzene, 1,4 dichl orobenzene, and chl oroet hane), nost of which are J- qualified
(indicating the analytes are present at or near the quantitation limt). The VOCs detected
in LSOl and LSO5 were generally found at the same concentrati ons between the sanple
rounds. LS01 and LS05 al so included an unusual SVOC, n-nitrosodi phenyl am ne, which was
detected during all rounds (ranging from6 to 9 ug/1). The | ow concentration VOCs detect ed
in LSOl and LSO5 are sinmilar to those detected in raw | eachate sanpl e | ocati ons LW1/LW2
N-ni t rosodi phenyl ami ne was al so detected at | ocations LW1/LW?2 (at concentrations ranging
from25 to 35 ug/l). The chenical data further supports the connection between the
concrete | eachate sunps north and south of Route 696.



The concentration of netals at |ocation LSOl and LSO5 are generally different fromal
other seep locations, and are nore |like the concentrations detected in the raw | eachate
sanpl es. Locations LSOl and LSO5 typically had hi gher concentrations of iron, potassium
barium and sodium and | esser concentrati ons of nanganese, |ead, zinc, copper, and
chrom umthan the other seep |ocations

It should be noted that the data collected fromlocati ons LS02, LS03, and LS04 during
certain sanpling events are probably not considered to be representati ve of the actua
water quality at those locations. Periodically, the sanples collected at these |ocations
were highly turbid, and the netals results provided for these |ocations are probably
skewed because of the high suspended sedinent content in the water. Consequently, high
concentrations of zinc, nanganese, arsenic, copper, and lead in these sanples appear to be
related to the suspended sedi nents and not dissol ved anal ytes; these high concentrations
are related to high TSS values, and are not reproduced in sanples with | ow TSS val ues (
see Table 7).

In general, the water quality paranmeter neasurenents in LS01/LS05 are quite different

than those found in LS03 and LS04. This further supports the observation that the
LS01/LS05 results are nore like raw | eachate results rather than results obtained for

| eachat e-i npacted groundwater (this observation is not surprising given that the LS01/LS05
sanpl es were taken fromthe concrete | eachate sunp, which contains pure | eachate). This

al so suggests that LS03 and LS04 appear not to have been inpacted by | eachate. This woul d
support the notion that the discharge to the snall streans is nostly from groundwat er

di scharge rather than | eachate di scharge through the road enbanknent (see Table 8).

Ei ght | eachate wells were installed and sanpled during the RI. Wll pairs screened in
shal | ow and deep wat er-bearing zones are located at stations LW3, LWG6, and LW8. A

| eachate well |ocations are presented on Figure 10. The | eachate wells were installed at
or near the edge of the landfill waste and were screened in the first and second (if
appl i cabl e) water-bearing zones. The wells were sited in proxinmty to areas known to
contain pooling | eachate

The | eachate well sanples were anal yzed for TCL organics and TAL total and dissol ved
netal s, and cyani de using the Contract Laboratory Program and for a nunber of other water
qual ity paraneters.

Overall, little to no organic conmpounds were detected in any of the | eachate well sanples.
Location LMWD3S is the only well that consistently contained VOCs during all sanple rounds,
with detections of benzene, 1,1 dichloroethane, chlorobenzene, and chl oroet hane, all at
J-qualified concentrations. LW3S al so contai ned the SVOC n-nitrosodi phenyl am ne at a
concentration of 3 ug/l and 5 ug/| during the August 2000 and May 2001 sanpling events
respectively. This is noted because this SVOC (as well as several of the VOCs) was al so
detected in sanples collected fromleachate sanple | ocations LW1/LW?2 and LS01/LS05.

A variety of inorganics was detected in the | eachate nonitoring wells. Anal ytes of
interest include arsenic, barium iron, and nanganese, which are wi despread throughout the
area. Wlls LW3S and LW8S exhi bited the highest |levels of iron and nanganese, which is
consistent with | eachate contam nation (see Table 9). The basic water quality paraneter
results fromthe | eachate wells are provided in Table 10

The raw | eachate collected at the Kim Stan Site is a very weak/low strength | eachate as
conpared to typical landfill |eachate. The | eachate contains | ow concentrations of various
VQOCs, SVQCs, pesticides, and heavy netals, but contains iron and nmanganese at relatively
hi gh concentrati ons, which is not unexpected for a | eachate. One notable and unusual SVOC
n-ni trosodi phenyl am ne, was al so detected in the | eachate sanples at concentrations
ranging from14 to 37 ug/l.

6. G oundwat er Eval uation

Thirteen nmonitoring wells were sanpled during the Rl. Cluster wells screened in shall ow



and deep wat er-bearing zones are |ocated at stations MAMO and MAL1, as well as the M1
(deep well) and M2 (shallow well) pair. Al nonitoring well |ocations are shown on
Fi gure 4.

The nonitoring well sanples were analyzed for TCL organics and TAL total and dissol ved
netal s, and cyani de using the Contract Laboratory Program and for a nunber of other water
qual ity paraneters intended to assess the presence of |eachate

Anal ytical results denonstrated that very few organi ¢ conpounds were detected in the
nonitoring well sanples. Notable detections include vinyl chloride in well MM4 (1J ug/l)
during the August and Novenber 2000 sanpling events, and vinyl chloride in well MM6 (3 to
4J ug/l) during all sanpling rounds. Well MA6 al so included | ow |l evels of trichloroethene
("TCE")(1J ug/l) and cis 1,2-dichloroethene ("DCE"')(2J ug/l) during the Novenber 2000
sanpling event, and DCE during the February and May 2001 events at 1 ug/l and 2 ug/l,
respectively. Wll MAM4 al so had a detection of DCE (1J ug/l) during the Novenber 2000
event. These were the sole detections of these conpounds in any aqueous sanpl e coll ected
for the R, including sanples fromseeps and | eachate wel | s.

Wl | MALOS al so exhibited | ow | evel s of chloroethane (2J ug/l), chlorobenzene (2-4J ug/l),
benzene (1-2J ug/l), fluorene (2J ug/l), and n-nitrosodi phenylanmine (1J ug/l) during the
various sanpling events. Wll MAOD al so contained toluene (2J ug/l) and xylene (2J ug/l)
during the Novenber 2000 sampling event. Wll MA8 contained | ow | evel s of pheno

(4J ug/l) and diethyl phthalate (2J ug/l) during the August 2000 sanpling event.

G oundwat er sanples collected fromthe nonitoring wells contai ned vari ous inorganic
anal ytes. Arsenic, barium iron, nanganese, and thalliumwere consistently detected during
all sanpling events.

In general, the concentrations of inorganic analytes were simlar in all of the nonitoring
wells, with the iron and manganese data having the highest variability. H gh iron and
nanganese concentrations were detected in well MAOS during all sanple rounds, at
concentrations ranging from29-72 ng/l (iron) and 27-36 ng/l (nmanganese). These levels are
an order of magnitude or nore above levels found at the other nonitoring well |ocations.
The high iron and manganese concentrati ons are probably related to | eachate contam nation
inthis area. Table 11 identifies the well location and anal yte detecti ons exceeding the
Maxi mum Cont am nation Levels (" MCLs") established under the Safe Drinking Water Act.

It should be noted that there were anal ytical problens associated with the water quality
paraneter data collected fromthe Novenber 2000 sanpling event because of reported bl ank
contam nation, which has qualified the data. The remai nder of the data are generally
unqual i fi ed.

Based on a review of the water quality paranmeter data fromthe August 2000, February

and May 2001 events, it appears that well MAMOS has |ikely been inpacted by | eachate, as
this well has positive detections of both BOD (up to 70 ng/l) and COD (up to 210 ng/l), as
well as a TOC concentration (up to 21 ng/l) which is greater than any of the other

noni toring wells.

Wl | MAD5 al so has | ow concentrations of BOD and COD and hi gher than average TCC
concentrations (detected during the February 2001 sanpling event), and also typically has
hi gh iron and bariumconcentrations simlar to well MMOS. This indicates the potentia
for leachate inpact at this well. The water quality paraneters neasured for the other
nonitoring wells appear to be generally simlar

A variety of potable wells were sanpled during the Rl to collect general water quality
information for the area and to evaluate potential groundwater receptors. Gven the

proximty of these well locations to the Site (see Figure 11), and based on subsequent
interpretation of groundwater flow direction information, only one well is located in a
di rection which could possibly be hydro logic ally downgradi ent of the landfill. This

wel |, designated as DW1, which was initially identified during the SI, is |ocated



approximately “2mle northwest of the landfill on a farm The well is not in use as a
drinking water well, but it is located near a garden, approxinately 100 feet northeast of
the farnmhouse, and is reportedly used solely for irrigation of the garden. The well is
constructed with a punp and faucet; no information is avail able regardi ng the depth,
screened interval, etc. A sanple and duplicate sanple were collected fromthe well during
t he August 2000, Novenber 2000, and May 2001 sanpling events (the well was not operationa
during the February 2001 event). The station and the duplicate at this station are

desi gnated DW1 and DW2, respectively.

Five additional potable wells were identified in early 2001 and were subsequently sanpl ed
during the February and May 2001 sanpling events to provide general water quality
information. However, given that these wells are not hydrol ogically downgradi ent of the
landfill, but rather are side-gradient or upgradient, they are not discussed in detail as
they would not be inpacted by the Site.

The potable well sanples were anal yzed for TCL organics and TAL total netals, and cyanide
using the Contract Laboratory Program and for a nunber of other water quality paraneters
intended to assess the presence of |eachate. (Note that no supplenental water quality
paraneter anal ysis was conducted on the sanples collected in February 2001 because of the
limted nunber of stations sanpled and scheduling constraints; these data were once again
collected in May 2001, and consequently, no data gap exists).

The only organics detected in irrigation well DW1 during the three sanpling events
were |l ow | evel s of pesticides including 4,4-DDD (0.0054J ug/l) and beta BHC (0.29J ug/l).

Various inorganic analytes were detected in the irrigation well. Notable detections
include arsenic, barium iron, and nanganese at simlar |evels between the sanpling rounds
(see Tables 12).

7. Soil Eval uation

The surface soil downgradient of the landfill and in background areas contains a variety
of | ow concentration polycyclic aromati c hydrocarbons ("PAHs"), pesticides,

pol ychl ori nat ed bi phenyls ("PCBs"), and heavy netals. The detections appear to be randony
di stributed throughout the study area, and the concentrations are generally simlar
Therefore, historical runoff fromthe landfill has not resulted in higher concentrations
of analytes in surface soil in downgradi ent areas beyond that otherw se present as a
result of natural or man nade sources (e.g., natural soil conditions, highway runoff,
vehi cl e and | oconoti ve em ssions, and at nospheric deposition).

Simlarly, the subsurface soil downgradient of the landfill and in background areas
contains a variety of |ow concentration VOCs, PAHs, pesticides, PCBs, and netals. A
statistical evaluation reveals that the concentrations in subsurface soils downgradi ent of
the landfill are statistically the sane as those detected at background | ocati ons.
Therefore, historical runoff fromthe landfill has not resulted in higher concentrations
of contam nants in downgradi ent sub-surface soils (see Figure 12 for off-Site surface and
subsurface soil sanpling |ocations).

VI . CURRENT AND POTENTI AL FUTURE LAND AND WATER USES

The landfill property is not currently being used for industrial, commercial, or
residential purposes. Adjacent properties in the area are comercial/industrial and
include a sawnill to the east, a heavy equi pnent repair shop to the west, and, to the
north across Route 696, an historic church and cenetery beyond which the CSX railroad yard
expands to the east. Undevel oped |land to the south is part of the George Washi ngton

Nati onal Forest. Future use of the landfill property would have to be consistent with the
institutional controls called for as part of the selected remedy to ensure that the future
use of the property does not interfere with or adversely inpact the nulti-Ilayer cap



Residents in this area do not rely on groundwater as their source of drinking water. There
are no residential properties downgradi ent of the landfill that woul d be inpacted by the
very limted amobunt of groundwater contamination that has migrated fromthe |andfill
property. Future use of groundwater in this area would be limted in accordance with the
institutional controls which are part of the sel ected renedy.

VII. SUMVARY OF SI TE RI SKS
A. Human Heal th and Ecol ogi cal Ri sks

The Rl included anal yses to estinmate the human heal th and environmental hazards that could
result if contanmination at the Site is not cleaned up. These anal yses are commonly
referred to as Ri sk Assessnents and identify existing and future risks that could occur if
conditions at the Site do not change. The Baseline Human Heal th Ri sk Assessment ("BLRA")
eval uated hurman health risks and the Ecol ogi cal Ri sk Assessnment ("ERA') eval uated
environnental inpacts fromthe Site.

The NCP established acceptable | evel s of carcinogenic risk for Superfund sites rangi ng
from one excess cancer case per 10,000 peopl e exposed to one excess cancer case per one
mllion people exposed. This translates to a risk range of between one in 10,000 and one
in one mllion additional cancer cases. Expressed as scientific notation, this risk range
is between 1.0E-04 and 1.0E-06. Renedial action is generally warranted at a site when the
cal cul ated cancer risk |evel exceeds 1.0E-04.

The NCP al so states that sites shoul d not pose a health threat due to non-carci nogenic
effects. EPA quantifies a non- carcinogenic threat by the ratio of the contam nant
concentration at the site that a person rmay encounter to the established safe
concentration. If the ratio, called the Hazard Index ("H "), exceeds 1.0, there may be
concern for the potential non- carcinogenic health effects associated with exposure to the
chemcal. The H identifies the potential for the nost sensitive individuals to be
adversely affected by the noncarci nogenic effects of chemcals. As a rule, the greater the
value of the H above 1.0, the greater the |evel of concern.

The BLRA was performed to evaluate the potential risks to hunan health due to exposure

to chem cals of potential concern in off-Site soils (surface and subsurface); channel and
fl oodpl ai n sedi ments, |eachate; and groundwater associated with the Site. No attenpt was
made to differentiate between risk presented by other |ocations and risk associ at ed
exclusively with releases fromthe Kim Stan Landfill Site. The human health risk
assessnent has been derived primarily fromdata collected during R field activities in
Surmmer and Fal | 2000, supplemented by data fromthe 1997 Site Inspection ("SlI") field
event.

Because EPA opted to use the presunptive renmedy approach in investigating this Site
(see Section VIIl (Renedial Action Cbjectives)), the Agency did not assess the risks to
human health presented through exposure to air, soil on the landfill, surface water or
sedinents on the landfill, or ground-water on the landfill.

A baseline risk assessnment was conducted to determne the need, if any, for renedial
action. The assessnment focused on the current and potential future exposure to soil,

sedi nents, |eachate, and surface water as well as potential future exposure to groundwater
(no current groundwater exposure pathway exists at the Site).

The procedures used in scoping and performng the risk assessnent were consistent wth,
and based on, EPA guidance and policies for perform ng such studies at Superfund sites.

This section of the ROD summari zes the results of the baseline human health risk
assessnent for the Kim Stan Landfill Site.



1. Human Health Ri sk Assessnent
A. ldentification of Chem cals of Concern

Chem cals of potential concern ("COPC') are a subset of all chemicals positively
identified at the Site. The risks associated with the COPCs are expected to be nore
significant than the risks associated with other less toxic, |ess prevalent, or |ess
concentrated chenmicals at a site that are not evaluated quantitatively. The process of
determining COPCs for the KimStan Landfill Site included a detailed eval uation of the
anal ytical data, a careful analysis of the sources of contam nation and areas inpacted by
such sources, and a review of Site characteristics.

The COPCs are the chenicals found to exceed the screening criteria set forth bel ow and
have been detected in at | east one sanpling |location fromthe follow ng nedia: channe
sedinents, flood plain sedinents, surface soils, subsurface soils, surface water,

| eachate, and groundwater. Sanpling locations fromthese environnental nedia are presented
in Figures 7 through 12

The followi ng screening criteria were used to select or elimnate each chem cal

1. For subsurface soils, surface soils, sedinments, surface water, |eachate, and
groundwat er data, concentrations of detected chemicals were conpared to the EPA
Region Il risk- based screening criteria for residential soil. If the maxi num

detected concentration in surface soils, subsurface soils, or sedinents resulted in
a carcinogenic risk level of less than 1 x 10~ 6 or hazard quotient of |ess than
0.1, the chemical was elimnated fromthe COPC |ist.

2. If the maxi mum detected concentration found in surface water, |eachate, or
groundwat er was | ess than the screening |level, the chenmical was elimnated as a COPC
for hunman exposure.

3. I norganic chemcals were elimnated fromfurther consideration if the chem cal was
considered to be an essential nutrient and had relatively lowtoxicity (e.qg.
cal ci um magnesi um potassium and sodiun).

4. Inorganic chemcals were elimnated if detected at levels that were statistically
i dentical to background concentrations. This approach was used for surface and
subsurface soil only. The background study can be found in the R in Appendi x B of
the BLRA report. It should be noted that no background eval uati on was conducted for
sedi nent or groundwater.

The constituents retained as COPCs for channel and flood plain sedinments, surface soils,
subsurface soils, surface water, |eachate, and groundwater are |isted bel ow

. Channel Sedinments: Arsenic, iron, nanganese, and benzo(a) pyrene

. Fl oodpl ai n Sedi ments: Arsenic and iron

. Surface Soils: None - elimnated in background study.

. Subsurface Soils: None - elimnated in background study.

. Surface Water: Barium iron, and manganese.

. Leachate: Al um num arsenic, barium iron, |ead, manganese, and thallium

. G oundwat er: Arsenic, barium iron, nanganese, nickel, thallium and vinyl chloride.

Ten COPCs were retained for quantitative risk estimation. At the conclusion of the risk
assessnent, five chemcals were identified as risk drivers and desi gnated as Chenical s of
Concern ("COC'). As Site conditions change (e.g., degradation of landfill contents), it is
possi bl e that additional COCs could be identified in the future. The COCs are listed on
Tabl e 13.

Based on the findings of the BLRA, the COCs which pose an unacceptable risk to human
health and the environnent at the Kim Stan Landfill Site include



. a volatile organic conmpound (vinyl chloride) and
. inorganic elenents and netals (arsenic, iron, nmanganese, thalliun).

B. Exposure Assessnent

As indicated above, EPA did not assess the risks to human heal th presented through
exposure to air, soil on the landfill, surface water or sedinments on the landfill, or
groundwater on the landfill property. The exposure pathways evaluated in the risk
assessnent are presented on Table 14 and consist of current and future exposure scenari 0s
for channel and fl oodpl ai n sedi ments, surface water, |eachate, and groundwater

(1) Sedinent

Sedinents at the Site became contami nated via runoff fromthe landfill. The sedi nent

eval uation was divided into two different sub-matrixes: (1) stream channel sedinment, and
(2) floodplain sedinment. Hstorical sedinment data collected during the July 1997 Site
Investigation sanpling activities were strictly stream channel sedinent data and served as
the stream channel data set used in the BLRA The sedi nent sanples fromthe Jackson R ver
the Kim Stan Qully, and several unnaned tributaries to Karnes Creek were off-Site sanpl es
and were not used in the human ri sk assessnent. Floodplain sedinent sanples were collected
during the RI since no historical floodplain sedinent sanples were collected at the Site

A total of 37 channel sedinment and 6 fl oodpl ai n/ seep sedi nent sanples were used in the

ri sk assessnment. Exposure to COCs associated with the incidental ingestion (i.e., placing
sedi nent - covered hands in nouth) and dernal absorption (contact of skin with sedinent
could result in absorption of chemicals through skin) for both sub-matrixes of sedinent
was eval uated for current and future resident, worker, and trespasser receptor
popul ati ons.

(2) Surface Water

No surface water sanples were collected during the RI. Consequently, historical surface
water data fromthe 1998 Final Site Inspection ("SI") report were used to assess human
risk.

Ten (10) sanples identified in the 1998 Sl report were used in the evaluati on. Exposure

to COCs associated with incidental ingestion (i.e., swallowing water) was eval uated for
current/future trespassers, current/future workers, and current/future residents. It was
assuned that trespassers are exposed to surface water each tine they visit the Site, or 52
days per year. It was assuned that residents woul d be exposed 45 days a year and workers
exposed 50 days a year

The anmount of water that is ingested is likely to vary considerably, depending on the
behavi oral patterns of the individual. Sorme individuals may not ingest any water, while
others may drink directly fromthe surface water. In the absence of information or

gui dance concerning the ingestion of water fromshallow pools, it was assuned that the
quantity of water ingested by a trespasser, or adult or child resident, and an adult
worker recreating in this area is equal to 0.01 L/hr, one-fifth of the recomended
ingestion rate for swiming. The exposure tine for residents and workers was assuned to be
one hour per day, the national average for swi nmmng, while the trespasser woul d spend 0. 05
hours a day recreating in the area.

Dermal absorption of surface water was eval uated for trespassers, workers, and residents.
Dermal absorption of chemcals while recreating in the off-Site assessnent area was

eval uated for trespassers, workers, and residents. Dernal absorption of chemcals in water
may occur when substances are absorbed across the skin. The exposed skin areas used to
eval uate dernal contact with surface water are outlined bel ow

. Adult Resident was based on an average adult male's hands, forearns, feet, and | ower
legs (6,170 cm 2).



. Chil d Resident was based on the 50th percentile surface area of the hands, arns,
feet, and legs of males age 3-6 (3,900 cnR).

. Trespasser was based on the hands, feet, and | egs (5,850 cnR) of nmales aged 7-16

It was assunmed that current/future residents are exposed to COCs in surface water 45 days
per year, workers are exposed 50 days per year, and trespassers for 52 days per year while
visiting the Site. The exposure tinme was assumed to equal 1 hour per day for residents and
workers, and 0.5 hour per day for trespassers

(3) Leachate

No surface water |eachate (surface water contamnmi nated by | eachate seeps) sanpling was
conducted for the RI. Data fromten (10) sanples identified in the 1998 Final Site

I nspection Report were used in the evaluation. Exposure to COCs associated with incidenta
ingestion (i.e., swallowing | eachate) was evaluated for current/future trespassers,
current/ future workers, and current/future residents. It was assunmed that trespassers are
exposed to surface water |eachate each tinme they visit the Site, or 52 days per year. It
was assuned that residents would be exposed 45 days per year, while workers would be
exposed 50 days per year.

The anmount of surface water |eachate that is ingested is likely to vary considerably,
dependi ng on the behavioral patterns of the individual. Sone individuals may not ingest
any surface water |eachate. In the absence of information or guidance concerning the
ingestion of water fromshallow pools, it was assurmed that the quantity of water ingested
by a trespasser, adult resident, child resident, and an adult worker recreating in this
area is equal to 0.01 L/hr, one-fifth of the recomrended i ngestion rate for swi mming. The
exposure tinme for residents and workers was assunmed to be one hour per day, the nationa
average for swimming, while the trespasser woul d spend .05 hours a day recreating in the
area

Dermal absorption of surface water | eachate was eval uated for trespassers, workers, and
residents. Dernal absorption of chemicals while recreating in the assessnent area outside
the landfill property was eval uated for trespassers, workers, and residents. Dernal
absorption of chemcals in water nmay occur when substances are absorbed across the skin
The exposed skin areas used to evaluate dernmal contact with surface water are outlined
bel ow.

. Adult Resident was based on an average adult male's hands, forearns, feet, and | ower
legs (6,170 cnR).

. Chil d Resident was based on the 50th percentile surface area of the hands, arns,
feet, and legs of males age 3-6 (3,900 cnR).

. Trespasser was based on the hands, feet, and | egs (5,850 cnR) of nales aged 7-16

It was assunmed that current/future residents are exposed to COCs in surface water |eachate
45 days per year, workers are exposed 50 days per year, and trespassers are exposed 52
days per year while visiting the Site. The exposure tine was assuned to equal 1 hour per
day for residents and workers, and 0.5 hour per day for trespassers.

(4) G oundwat er

A total of 96 groundwater sanples were collected during the August and Novenber 2000 and
February and May 2001 field sanpling events. Exposure to COCs associated w th contam nated
groundwat er was eval uated for current and future residents, workers, and trespassers. The
drinking water ingestion rates that were used for the residents (children and adul ts)
assune that all daily water intake occurs at home. The drinking water ingestion rate for
the adult resident is 2 liters per day (L/day). It was assuned that the drinking water
intake for children is 1 L/day. The drinking water ingestion intake used for workers



assuned that one-half of the daily water intake, or 1 L/day, occurs at the workpl ace

Dernmal contact with groundwater while showering is considered to be a potential exposure
route for future residents. Dermal absorption of chemicals in water may occur when

subst ances are absorbed across the skin. The exposed skin areas used to eval uate dernal
contact with groundwater are outlined bel ow

. Adult Resident was based on an average total body surface area (20,000 cnR).

. Chil d Resident was based on the 50th percentile total body area for children age 2-6
(ranges from6,030 cn2 to 7,930 cnR).

The risk assessnent assuned that a resident takes a shower for 15 mnutes a day.

I nhal ati on of VOCs emtted from groundwater while showering is considered to be a
potential exposure route for future residents. VOCs nmay be rel eased to indoor air through
a variety of hone activities, including showering, cooking, dish washing, and |aundering
clothes. Inhal ation while showering was eval uated to account for doses of VOCs received
from non-ingestion uses of water for future adult and child residents. The shower air
concentration for vinyl chloride, the only volatile COC in groundwater, is 2.5E 02 ng/nB.
Tabl es 15.1 through 15.4 contain the exposure paraneters for a child resident, adult
resident, and industrial worker exposed to ground water

C. Toxicity Assessnent

The toxicity assessment provides a description of the relationship between a dose of a
chem cal and the anticipated |ikelihood of an adverse health effect. The toxicity val ues
describe the quantitative rel ati onship between the | evel of exposure (dose) to a chemca
and the increased |ikelihood of adverse inpacts (response). The intake factors cal cul ated
in the exposure assessnment were conbined with toxicity values and chem cal concentrations
to estimate a cancer risk or a non-cancer risk

Key dose-response criteria are EPA cancer slope factors ("CSFs") for assessing cancer

ri sks and EPA-verified reference dose ("RfD') values for evaluating non- cancer effects.
Toxicity values are derived fromeither epidem ol ogical or aninmal studies, to which
uncertainty factors are applied. These uncertainty factors account for variability anong
individuals, as well as for the use of animal data to predict effects on humans. These
toxicity values are derived fromthe EPA Integrated R sk Information System ("IRI S")

dat abase and EPA's Health Effects Assessnent Summary Tabl es ("HEAST").

The CSF is multiplied by the estimated daily intake rate of a potential carcinogen to
provi de an upper-bound estimate of the probability of a response per unit intake of a
chemcal over a lifetime. CSFs are expressed in units of ng/kg-day-1 . The upper bound
estimate reflects the conservative estinate of risks calculated fromthe CSF. This
approach makes underestinmation of the cancer risk unlikely. This chem cal -induced ri sk
cal cul ated based on the CSF is in addition to the risk of devel oping cancer due to other
causes over a lifetinme. Consequently, the risk estimates in this risk assessnent are
referred to as incremental or excess lifetine cancer risks.

The chronic Reference Dose ("RfD'), expressed in units of ng/kg-day, is an estinated
daily chemcal intake rate for the human popul ation, including sensitive subgroups, that
appears to be without appreciable risk of non-carcinogenic effects if ingested over a
lifetine. Estinmated intakes of COCs are conpared with their RfiDs to assess the

non- car ci nogeni ¢ hazards.

Non-cancer toxicity data for oral and dernmal exposure to the COCs is found in Table
16.1. Table 16.2 contai ns non-cancer toxicity data for inhalati on exposure to CCCs.

Cancer toxicity data for oral and dermal exposure to COCs is found in Table 17.1. Table
17.2 contains cancer toxicity data for inhalation exposure to CCCs.



D. Risk Characterization

The risk characterization is an eval uation of the nature and degree of potentia

car ci nogeni ¢ and noncarci nogeni ¢ health risks posed to current and hypothetical future
receptors at a site. Human health risks for noncarci nogeni ¢ and carci nogenic effects are
di scussed i ndependently because of the different toxicological endpoints, relevant
exposure durations, and nethods enployed in characterizing risk. The potential for
carcinogenic effects is limted to only those chem cals classified as carcinogens, while
bot h carci nogeni ¢ and noncarci nogeni c chem cals are evaluated for potentia
noncar ci nogeni ¢ effects.

Noncar ci nogeni ¢ and carci nogeni c risks were evaluated for each exposure pathway and
scenario by integrating the cal cul ated exposure doses with the toxicity criteria for the
COCs. The eval uation of carcinogenic risks are presented in Tables 18.1 and 18.2, and the
eval uation of noncarcinogenic risks are presented in Tables 18.4 and 18.6

Car ci nogeni ¢ Ri sks

The potential health risks associated with carcinogens were estinmated by cal culating the
increased probability of an individual devel oping cancer during their lifetime as a result
of exposure to a particular contaminant at the Site. The chem cal -specific exposure
estimates (i.e., average lifetinme dose) were nultiplied by the chem cal -and route-specific
sl ope factor, averaged over the expected duration of exposure, to arrive at a unitless
nmeasure of probability, expressed nunerically (e.g., 1 x 10-4 or 1E-4) of an individua
devel opi ng cancer as a result of chem cal exposure at the Site

A cancer risk estimate is a probability that is expressed as a fraction | ess than one. For
exanmpl e, a cancer risk of 1 x 10-4 (1E-4) refers to an upper bound increased chance of one
in ten thousand of devel oping cancer as a result of site-related exposure to a carcinogen
over the expected exposure duration. The NCP recommends a target range for excess cancer
risk of 1E-4 to IE-6 (one in ten thousand to one in a mllion).

Non- Car ci nogeni ¢ Hazar ds

The potential for non-carcinogenic effects due to exposure to a particular chemcal is
expressed as the hazard quotient ("HQ@). An HQ was cal cul ated by dividing the estinated
intake or dose of a chenical by the chemcal- specific toxicity value or non-cancer RfD.
Implicit inthe HQis the assunption of a threshold |evel of exposure bel ow which no
adverse effects will occur. If the HQ exceeds one, Site-specific exposure exceeds the RfD
and the potential for non-cancer adverse effects nmay exist.

The Hazard Index ("H ") is generated by adding the H® for all chemcal (s) of concern
that affect the sane target organ (e.g., liver) within or across those nedia to which the
sane individual may reasonably be exposed. A H less than or equal to one indicates that
t oxi ¢ noncarci nogeni c effects are unlikely.

Ri sk Characterization Uncertainties

Ideal ly, areas of exposure should be defined based on actual exposures or known behaviors
of receptors at a site. Often, however, as in the case of this risk assessnent, this
information is unavail abl e. Lacki ng absol ute know edge about the activities that occur at
the Kim Stan Site or about the behavior of receptors at or near the Site, it was necessary
to nmake sonme assunptions. This risk assessnent nade assunpti ons about exposure units (or
areas) based on contam nant distribution and likely areas of exposure based on Site
features (i.e., presence of the marshy area). Such assunptions will add to the uncertainty
in the baseline risk assessnent.

Each conpl ete exposure pathway concerns nore than one contam nant. Uncertainties
associated with summ ng risks or hazard quotients for nultiple substances are of concern
in the risk characterization step. The assunption ignores the possibility of synergistic



or antagonistic activities in the netabolismof the contam nants. This could result in
over-or under-estimation of risk.

The potential risks developed for the KimStan Landfill were directly related to COPCs

detected in the environnental nedia at this Site. No attenpt was nade to differentiate

between the risk contribution of other |ocations (including background) and that of the
Kim Stan Landfill.

The RfDs for iron, which was identified as a chenical of concern at the Site, is a
provisional (interinm value, nmeaning that it has not received the verification necessary
to be placed by EPA on IRI'S or HEAST. Additional toxicological data would be needed in
order to conplete this verification. For exanple, the oral RfD for iron was based on the
Reconmmended Daily Allowance for this netal. In addition, the high iron concentrati ons nay
be natural to the sedinments in the area

The data eval uation uncertainty included the "B' qualified data fromthe groundwater
data set. This bases the risk assessnent on essentially one round of data which may result
in an overestimation of risk

A background study was conducted for surface soil and subsurface soil only. No background
sanpl es were collected for sedinents, floodplain sedinents, or groundwater given the scope
of the Rl field effort. Consequently, the risks associated with the surface soil and
subsurface soil pathways were cal cul ated without a background contribution. However, the
ri sks fromsedinent, flood plain sedinment, and groundwater rel ated pathways were

cal cul ated with a background contribution

The adult worker pathway may overestimate the exposure potential. It is likely that the
adult worker has less than the estinated exposure since it is unlikely for the workers to
frequent the evaluated area. This may result in an overestimation of the risk and hazards
to the on-Site industrial/conmmrercial worker

A central tendency eval uation can provide the risk assessor a different perspective on the
data. Central tendency eval uations present average or nedian (50th percentile) assunptions
whi | e reasonabl e maxi num exposure eval uati ons present upperend (90th - 95th percentile)
assunptions. Changi ng exposure assunptions fromupperend to average values can result in
cancer risks falling bel ow I E-04.

E. Results

The maj or conclusions of the human health risk assessnents for the Kim Stan Landfill Site
are provi ded bel ow.

(1) Surface water

No receptors are expected to experience adverse health effects fromexposure to surface
wat er. The cal cul ated cancer and non- cancer risks are below EPA' s target risk range

(2) Leachate seeps

No receptors are expected to experience adverse health effects fromexposure to the
| eachat e seeps. The cal cul ated cancer and non- cancer risks are bel ow EPA's target risk
range

(3) Sedinent

The hazard index for a child resident exposed to channel and floodplain sedinment is
greater than 1.0, which is nostly due to iron. The cal cul ated intake for ingestion of iron
for a hypothetical child resident is |l ess than the Recormended Daily Al owance ("RDA") for
a child. Therefore, exposure of a hypothetical child resident to Site-related iron is not
expected to cause adverse health effects.



(4) G oundwat er

The non-carci nogeni ¢ health risk associated with groundwater for child and adult residents
and industrial workers is greater than the target H of 1.0 (36, 15, and 5, respectively).
Therefore, adverse heath affects are anticipated fromdrinking groundwater. The chemcal s
that are primarily responsible for this risk are iron, manganese, and thallium

The incremental cancer risk to child and adult residents and industrial workers drinking
groundwater is greater than EPA's target risk of IE-4 (6.4E-4, 1.1E-3, and 4E-4,
respectively, a 6-10 chance in 10,000 of getting cancer if one were to drink 1 to 2 liters
of groundwater everyday over a lifetinme). The chemcals that are prinarily responsible for
the carcinogenic risk are arsenic and vinyl chloride.

Di fferent conbinations of the above-described routes of exposure were considered for
various groups of individuals that could be exposed to Site contam nants. Table 20
sumari zes the respective risk levels presented to each group of individuals by the
various contam nated nedia. Table 11 summari zes the contani nants exceedi ng Maxi mum
Contami nation Levels ("MCLs") established under the Safe Drinking Water Act and the
associ ated wel|l locations. There are unacceptable risks presented at the Site due to the
presence of arsenic, vinyl chloride, and thalliumin groundwater. 1

(5) Concl usi ons

An unacceptable risk to human health exists if Site contamination is not addressed.
Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed
may present a current or potential threat to hunman health or welfare.

B. Ecol ogi cal R sk Assessnent

An ecol ogical risk assessnment ("ERA') was prepared to eval uate ecol ogical risks to
off-Site areas presented by Site contami nants. This ERA was based on data generated during
i nvestigations perfornmed between 1981 and 2001. The net hodol ogy used in this ERA was based
on, and in conpliance with, guidance available from EPA Region 3 for conducti ng ERAs and
al so foll owed EPA's Ecol ogi cal R sk Assessnent Qui dance for Superfund: Process for

Desi gni ng and Conducti ng Ecol ogi cal Ri sk Assessnents (EPA 1997). The ERA presunes the
effectiveness of the presunptive renedy and therefore is focused on inpacts to sedi nent
and fl oodplain soils since contam nated groundwater flow di scharge and surface runoff will
be elimnated through renedi al nmeasures.

A streamined ecol ogical risk assessnent was conducted for the Site which included an
anal ysis of the environnental setting, ecological habitats, potential receptors,
contami nants, and potentially conpl ete exposure pathways.

The ERA concl uded that there are no significant ecological risks to the aquatic habitats
downgradi ent of the Site. Wile several PAHs, pesticides, and inorgani c conpounds exceeded
initial ecological screening values, subsequent studies of sedinent toxicity, designed to
assess this habitat, did not indicate that the sedinments were toxic to Hyalella azteca, a
representative benthic invertebrate. Wiile there are sone uncertainties related to the
interpretation of the sedinent toxicity data, there is some positive corroboration in that
the benthic community bioassessnent indicated a fairly diverse benthic community in these
sane aquatic habitats. Considering both lines of data, it can be concluded that there are
no significant risks to the aquatic habitats and the associ ated ecol ogi cal communities

1 Iron and nmanganese, which are not hazardous substances, contribute additional risk
to human heal t h.



VI11. REMEDI AL ACTI ON OBJECTI VES

EPA' s extensive experience in site renediation has reveal ed certain consistencies in site
characteristics and renedi es. Sone categories of sites have sinilar characteristics, such
as types of contam nants present, past industrial use, or environnental nedia affected. At
simlar sites, standard remedies (called "Presunptive Renedi es") can be applied. The
Presunptive Renedy approach | ooks for remedies that are appropriate for specific site
types and/ or contam nants. The objective of the Presunptive Remedy approach is to use
EPA' s past experience to streamine site investigations and make renedy sel ection faster
and nore focused. Some exanples of the types of sites for which there is Presunptive
Remedy gui dance include: VOCs in soils, municipal landfills, wood treating facilities and
cont anmi nat ed groundwat er sites.

EPA gui dance, which is identified in the Admnistrative Record file for the Site, states
that Presunptive Renedies are expected to be used at all appropriate sites, except under
unusual site-specific circunmstances. This neans that candi date sites should be
investigated to determne the applicability of the Presunptive Renedy approach. A renedy
of containment is appropriate for landfills where the vol unme and heterogeneity of the

di sposed waste general |y nakes renoval and/or treatment inpractical. The presunptive
remedy may be applied unless the integrity of the containment system woul d be threatened
if certain waste is left in place.

Factors considered in deternining the applicability of the Presunptive Renmedy approach

at this Site include the fact that the Site is a solid waste |landfill, contam nant |evels
are at levels expected for solid waste landfills, and the primary probl ens associated with
the Site are due to the | ack of proper closure. As aresult, the Rl and FS were

stream ined so that activities were focused on collection of data necessary for
inmplenentation of a remedy typically used at a solid waste landfill.

The follow ng remedi al objectives have been devel oped to address risks associated with
the Site:

. prevent direct contact with and migration of the landfill waste,
. mtigate production and uncontrolled release of landfill gases;
. mtigate production and uncontrolled rel ease of |eachate; and

. restore groundwater quality through source control.

| X. DESCRI PTI ON OF ALTERNATI VES

The followi ng locations and nedia at the Site warrant action to mnimze potential
exposure to hazardous substances as described above:

1. the landfill waste nass
2. gr oundwat er
3. | eachat e

This section of the ROD identifies the renedial alternatives considered by EPA for
inplenentation at the Site to reduce unacceptable risks presented in these
| ocat i ons/ nedi a.

Al ternative #1 : No Action

Capital Cost: $ 0.00
Annual Q&M Cost : $ 0.00
Total Present Wrth Cost: $ 0.00
Tinme to | npl enent: 0 nont hs



Alternative #1 is the "No Action" alternative. Under the No- Action alternative, no

addi tional renedial neasures would be inplenented at the Site to address the landfill,

| eachate, or contam nated groundwater. Under this renedial alternative, none of the
remedi al action objectives established for Site would be attained and threats posed by the
Site would not be mtigated.

Alternative #2: Milti-layer Cap, G oundwater Mbnitoring, Leachate Contai nment and
Institutional Controls

Alternative #2 includes the foll owi ng commbon conponents:

1. Covering the landfill with a nmulti-Ilayer cap

2. Leachat e nanagenent through one of several options described in detail bel ow

3. G oundwat er nonitoring

4. Institutional controls to protect the integrity of the landfill cover and prevent

the use of ground water

Alternative #2 contains the landfill contents using a multi-layer cap contai nnent system
The various conponents of a generic nmulti-layered cap are described bel ow (from ground
surface to top of waste) and are depicted on Figure 13. The conponents of the nmulti-Iayer
cap systemw || be finalized during renedi al design

Vegetati ve Cover: A | ow nai ntenance vegetative cover native to the region would be

provided to stabilize the landfill cap systemand reduce the potential for erosion
Design of the cap would, to the extent practicable, incorporate a vegetative schene
which is aesthetically pleasing and provides protection of the landfill cap.

Erosi on Layer: The erosion layer is no less than 6 inches in thickness and woul d
consi st of an organic soil capable of sustaining vegetative cover. This nateria
woul d be inported fromoff-Site sources.

Cover Soil Layer: The cover soil layer is no less than 18 inches in thickness and
serves to protect the underlying geosynthetics fromdegradati on due to frost and
human and ani nal contact. The cover soil layer nmaterial would be inported fromoff-

Site sources.

Geoconposi te Drainage Layer: A plastic drainage |ayer woul d be placed over the
plastic water barrier (geonenbrane hydraulic barrier) to drain the infiltrated
surface stornmwater.

Low density pol yethyl ene ("LDPE') Geonenbrane: The hydraulic barrier component of
the cap systemconsists of a 40-nm| LDPE, or |ow density plastic geonenbrane |ayer
The geonenbrane provides a hydraulic barrier or water barrier to mnimze

infiltration of precipitation into the landfill waste nass, thus reducing | eachate
production of the landfill and | eaching of potential contam nation into the ground
wat er .

Geoconposite Gas Venting Layer: The geoconposite gas venting |layer is conprised of
essentially the same material as the geoconposite drainage |layer. This |ayer serves
to passively collect and convey any gas that may accunul ate under the overlying
hydraulic barrier |ayer

Beddi ng Layer: The first layer placed over the landfill area consists of a m nimum
12-inch thick conpacted soil layer. The soil in this |layer serves to provide a

wor kabl e graded surface on which to construct the remaining | ayers of the cover
system The bedding | ayer also acts to separate the overlying cap systemfrom
potentially danaging solid waste materials.



Al landfill waste located within the Route 696 right of way and outside the |andfil

property woul d be consolidated within and below the landfill cap. Al waste consolidated
into the landfill will be placed a mninmumof 50 feet fromthe property boundary.
Regrading of the landfill would be acconplished to provide adequate stormater nmanagenent

controls, such as perineter drainage swal es and detention ponds. The existing |andfil

| eachat e underground storage tanks woul d be renoved as part of this alternative. Existing
stormwater/| eachate control pipe |ines and nmanhol es used during operation of the |andfil
that are not incorporated into the remedy woul d either be renoved or abandoned in-place
(e.g., filled with concrete). The landfill cap woul d cover the entire waste mass foll ow ng
consolidation activities. Design of the nmulti-layer cap systemwould, to the extent
practicabl e, consider the use of vegetation to reduce |eachate vol unes through evaporation
of water fromsoils and plant |eaves.

Containnent of the landfill by using a multi-layer (i.e., soil and geosynthetic |ayers)
cover systemwith an infiltration rate of IE-7 cnisec would mnimze the anount of

| eachate generation to the maxi mum extent possible, would mninmize the quantity of

| eachate to be treated, and woul d prevent exposure to landfill contam nants. EPA expects
that installation of the multi-layer cover atop the landfill would inhibit production of
new | eachate and woul d, together with the | eachate collection and treatnent conponent,
facilitate the cleanup of ground water to levels that are protective of human health and
t he environnent .

The ground water nonitoring conponent of Alternative #2 includes establishnment of
appropriate background wells and quarterly sanpling of groundwater inmediately down
gradient of the landfill (between the landfill and the Jackson River). The nonitoring
conmponent woul d include sanpling for nmetals, pesticides, PCBs, sem-volatile organic
conmpounds and vol atile organi ¢ conpounds. Assessnent of the effectiveness of the source
controls and determ nati on of whether or not groundwater quality is inproving would be
acconpl i shed through annual review of groundwater nonitoring data and the Five Year Review
process.

The ground water cl eanup Perfornmance Standards woul d be the nore stringent of

(1) non-zero Federal Maxi num Contami nant Level Goals ("MILGs");
(2) Federal Maxi num Contam nant Levels ("MoLs");

(3) State MCLs; and

(4) existing groundwat er standards pronul gated by Virginia

adj usted downward (nore stringent) as necessary to ensure that the curul ative effect of
contam nation in ground water would not result in a cancer risk greater than 1 in 100, 000
or a Hazard Index greater than 1.0, for thallium arsenic, and vinyl chloride (these are
hazar dous substances identified as Contam nants of Concern and found to exceed Federa
MCLs at the Site 2), provided that the perfornmance standard for any such contam nant shall
not be bel ow t he background concentration. EPA expects that using source controls as
provided under this alternative will achieve attainnent of the performance standards
within a 15 year period. EPA expects that the groundwater would be suitable for unlimted
use once the perfornmance standards have been net.

Institutional controls would be inplenented (1) at the landfill property to prohibit
excavation and other activities that woul d adversely inpact or disturb the nulti-Iayer
cap, and (2) at the landfill property, within a 200 foot buffer around all sides of the
landfill property, and between the northern edge of this buffer- enlarged area and the
Jackson River to prevent use of groundwater for drinking, bathing, or cooking until the
groundwat er performance standards are attai ned (see Figure 14).

2 The Proposed Plan inadvertently identified anti mony and ni ckel as hazardous
substances found to exceed Federal MCLs at the Site. A review of data confirns that
anti nony, which is not a Contam nant of Concern, was not found in groundwater at

| evel s exceeding the Federal MCL. There is no Federal MCL for nickel, whichis a
hazar dous subst ance.



As indicated previously, Aternative #2 would include a | eachate nanagenent conponent. The
followi ng alternatives were considered for nanagenent of the landfill |eachate:

Alternative #2a: Mnitoring and Institutional Controls
Al ternative #2b: Leachate Control by Phytorenediation

Alternative #2c: Leachate Control by Collector Trench/Barrier Wall Installation,
Pump and Treat, Discharge to POTW
Alternative #2d: Leachate Control by Collector Trench/Barrier Wall Installation,

Pump and Treat, Discharge to Surface Water

The various conponents considered for mtigating risks presented by the | eachate in
conjunction with a multi-layer cap are presented bel ow Costs for Alternatives #2a through
#2d i nclude the cost of the | eachate conponent, nmulti-layer cap, groundwater nonitoring,
and institutional controls.

Alternative #2a: Long-Term Monitoring Wth Institutional Controls

Capi tal Cost: $5, 329, 000
Annual &M Cost :

Years 1 through 5: $ 198, 000
Years 6 through 30: $ 181, 250
Total Present Wrth Cost: $7, 649, 000
Tine to | npl enent: 1 year

This Alternative conbines the multi-layer cap and groundwater nonitoring di scussed

above with long-termnonitoring and institutional controls to nitigate the risks presented
by the landfill |eachate. Leachate nanagerment woul d consist of nonitoring | eachate seeps
and contam nant migration in the shallow aquifer, and inplenentation of institutional
controls to prevent contact with | eachate/ ground water (although there are no known public
or private wells in the vicinity of the | eachate seeps or contam nant plune, possible
future use of ground water would require such restriction). Mnitoring of the shallow

aqui fer would be required to evaluate |long-termchanges in water quality in the future.
Finally, the |leachate seep areas along the north side of Route 696 woul d be fenced to
elimnate the potential for direct exposure to | eachate.

Alternative #2b: Leachate Managenent by Phytorenedi ation

Capital Cost: $5, 727, 000
Annual Q&M Cost :

Years 1 through 5 : $ 221,000
Years 6 through 30: $ 204, 250
Total Present Worth Cost: $8, 339, 000

Tine to Inplenent: 5 years

Al ternative #2b contenplates the use of Hybrid Poplar ("HP') or sone other variety of

tree to control the discharge of |eachate/ground water fromthe landfill nass. Based on
the Hydrol ogi ¢ Evaluation of Landfill Performance ("HELP') nodel anal ysis and ground water
flow rates, approximately 9,000 gpd (500 gpd infiltration and 8,500 gpd of ground water
inflow of |eachate would be produced after construction of a multi-layer cap. Single HP
trees have reported water absorption and transpiration rates of about 20 to 25 gpd.
Therefore, in this alternative, approximately 350 HP trees would be required to uptake the
| eachat e being generated under a nulti-layer cap containnent alternative. It should be
noted that trees are only effective during the growi ng season (April-Cctober), and woul d
be relatively ineffective during winter nonths. Trees would al so require approxi mately
five years to becone established enough to provide the maxi numrates of water evaporation
fromthe soils and tree | eaves.

To control |eachate and ground water discharge, trees would be planted in an approxi nate
100 foot wide buffer zone along the south side of Route 696. This is the area where the
| eachate currently pools behind the existing | eachate contai nment system To pronote



growth down to the saturated zone nore quickly, the area around the trunk of each tree
woul d be sealed to prevent surface infiltration and encourage deep root grow h.

The trees woul d be maintained, pruned, and replaced on an as needed basis. Testing of

pl ant waste (such as dead | eaves, twigs, or branches) would be required to establish

whet her or not the plant waste requires nanagenent and di sposal pursuant to the Resource
Conservation and Recovery Act ("RCRA"). This alternative also requires long-term
nmonitoring of the | eachate/ground water quality in the tree stand area to evaluate the

ef fectiveness of |eachate/ground water renediation. Mnitoring can be acconplished through
exi sting nonitoring points.

Alternative #2c: Leachate Control by New Collector Trench/Barrier Wall Installation, Punp
and Treat, D scharge to POTW

Capital Cost: $7, 345, 000
Annual &M Cost :

Years 1 through 5: $ 212,783
Years 6 through 30: $ 196, 033
Total Present Wrth Cost: $9, 847, 000
Tine to | npl enent: 6 nont hs

The integrity of the existing | eachate collection systemis relatively unknown, as the
construction of this systemwas not well docunented. In addition, the existing system does
not effectively control |eachate and groundwater mgration as evidenced by current Site
condi tions.

Currently the Kim Stan Landfill leachate is intercepted by a barrier wall |ocated on the
south side of Route 696 and pools within the northern end of the landfill. Information on
past operations of the landfill indicates that a | arge anount of |eachate was rel eased

fromthe landfill |eachate pool to the surface via a two-inch pipe under Route 696. Fl ow

rates observed during the Rl activities support this informati on. Qther | eachate seeps
found on the northern side of Route 696 provi de additional evidence that the current
barrier systemis not functioning properly.

In this alternative, a trench would be constructed along the north side of the |andfil
bordered by Route 696, and around the east and west sides of the landfill so as to
mnimze the potential for |eachate to mgrate around the cutoff wall. The bottom of the
trench would key into the clay stratumon which the | eachate is perched. Figure 15 depicts
the conceptual |ocation of the collector/barrier trench. The actual |ocation, size and
materials used woul d be determ ned during renedi al design

The col l ector systemincludes placenent of perneable gravel within an excavated trench
containing a perforated plastic pipe. The top of the stone would correspond to
historically high | eachate | evels. The stone would be wapped in non-wven geotextile to
mnimze fine soil particles fromclogging the stone and coll ection pipe. The renaining
depth of the trench would be backfilled. Excess excavated soils woul d be placed bel ow the

landfill cap. Any waste encountered during installation of the collector trench and
barrier wall would be consolidated into the landfill. A 60-m | high density polyethyl ene
liner woul d be placed on the northern side of the trench between the landfill and Route

696 to act as a | ow perneable barrier to prevent the flow of |eachate through the trench

The | eachate collector/barrier trench woul d prevent mgration of |eachate by providing a
nmeans to collect the | eachate within the landfill. The collected | eachate woul d be pi ped
to the Low Moor Waste Water Treatnent Plant ("LMAMP"') in Low Moor, Virginia
(approximately 1-2 mles fromthe Site), for treatment. As part of this option, all piping
woul d be installed to convey the | eachate to the treatnment plant (see Figure 16). EPA
estimates that this would include the installation of 7,600 feet of 2-inch force main, 2
punp stations, 2,400 feet of 12-inch gravity sanitary sewer line, 1 ,000 feet of 1 5- inch
gravity sanitary sewer line, and 1 6 manhol es. The treatnment plant woul d be upgraded to
ensure that it could treat the | eachate. EPA estinmates that upgradi ng of the LMNMP woul d



require 1 new sequenci ng batch reactor and the associ ated pi ping and equi pnent. A
conceptual diagram of the upgrade conponents that would be added to the LMWMP is shown in
Figure 17. The actual |engths and sizes of pipe and conponents needed for the collection
and conveyance of the | eachate to the LMNWMP and the upgrades to the plant woul d be

det erm ned during renedi al design.

Alternative #2d: Leachate Control by Collector Trench/ Barrier Wall Installation, Punp and
Treat, Discharge to Surface Water

Capital Cost: $ 6,791, 000
Annual &M Cost :

Years 1 through 5: $ 322,000
Years 6 through 30: $ 305, 250
Total Present Wrth Cost: $10, 828, 000
Tine to | npl enent: 1 year

This alternative incorporates the | eachate collector trench and barrier wall described
in Alternative #2c, but the collected | eachate would be treated at an on-Site treatnment
pl ant and di scharged to surface water.

This alternative would require a treatment plant that operates at 15 gpm for approxi nately
10 to 12 hours/day. Since the | eachate predom nantly contains nmetals including iron and
nmanganese, the |eachate would be treated to renove netals as well as other contam nants.
The conponents of the treatnent systemnmay include an equalization tank, netals renoval
systemconsisting of a clarifier and pressure filter, and a sludge thickening and

dewat eri ng system A conceptual process flow diagramis shown in Figure 18. The actual
system configuration would be finalized during renedial design.

Alternative #3: Soil Cap, Ground Water Mnitoring, Leachate Contai nnent and Institutional
Control s.

Alternative #3 is identical to Alternative #2 except that containnent of the landfill
waste is acconplished using a soil cover rather than a multi-layer cap. Aternative #3
includes the foll owi ng conponents:

. Covering the landfill with a soil cap

. Leachat e nanagenent through one of several options

. G oundwat er nonitoring

. Institutional controls to protect the integrity of the renedial action and prevent

use of groundwater.

Alternative #3 contains the landfill contents with a soil cap contai nnent system The
various conponents of a generic soil cap are described below (fromground surface to top
of waste) and are depicted on Figure 19:

Vegetati ve Cover: A | ow nai ntenance vegetative cover native to the region would be
provided to stabilize the landfill cap systemand reduce the potential for erosion.
Consi deration would be given in the design, to the extent practicable, for use of
vegetation that would not only be protective of the cap, but would be aesthetically
pl easi ng and pronote evaporation of water through the soil and plant material.

Erosi on Layer: The erosion layer is 6 inches in thickness and consists of an organic
loamtop soil or organically anmended soil capable of sustaining a viable | ow

mai nt enance vegetative cover. This naterial would be inported fromoff- Site

sour ces.



Infiltration Layer: The infiltration |ayer consists of an 18-inch thick conpacted
soil barrier having a perneability of less than 1 x 10-5 cmisec. The naterial for
this layer would be inported fromoff-Site sources.

Beddi ng Layer: The first layer placed over the landfill area consists of a m ni num
12-inch thick conpacted cap bedding | ayer. The soil in this |layer serves to provide
a wor kabl e graded surface on which to construct the renaining | ayers of the cover
system The bedding | ayer also acts to separate the overlying cap systemfrom
potentially damaging solid waste naterials. The bedding | ayer would incorporate the
exi sting cover soil of the landfill, supplenented with borrow naterial to obtain a
total mni mumthickness of 12 inches.

Al landfill waste located at the surface of the Route 696 right of way and outside the
landfill property woul d be consolidated within and below the landfill cap. Al waste
consolidated into the landfill would be placed a m ninumof 50 feet fromthe property

boundary. Regrading of the Site prior to placenent of the soil cap woul d ensure adequate
drai nage and gas venting. The naxi num sl ope woul d be 33% (3H: 1V). Sl opes woul d be
constructed in those areas where existing grades are not adequate. Stornmwater managenent
controls, such as perinmeter drainage swal es and detention ponds woul d be included. The

exi sting underground | eachate storage tanks woul d be renoved. Existing stormwater/

| eachate control pipe lines and manhol es that are not incorporated into the renedy woul d
ei ther be renoved or abandoned in-place (e.g., filled with cenent). The landfill cap woul d
cover the entire waste nass following consolidation activities. Design of the soil cap
systemwoul d, to the extent practicable, consider the use of vegetation to reduce |eachate
vol umes through evaporation of water fromsoils and pl ant | eaves.

The ground water cleanup standards, nonitoring and institutional control conponents of
Alternative #3 are the sane as those for Alternative #2. Alternative #3 also includes a
| eachat e contai nnent and treatnent conponent. The follow ng | eachate managenent options
are the sane as those described above for Alternative #2. However, due to the increased
volume of |eachate associated with Alternative #3, there are differences in costs
associated with the | eachate contai nnent options presented bel ow as conpared to the

| eachat e managenent options presented in Alternative #2. The follow ng alternatives were
considered for contai nment and treatnent of the landfill |eachate:

Alternative #3a: Mnitoring and Institutional Controls
Al ternative #3b: Leachate Control by Phytorenediation

Alternative #3c: Leachate Control by Collector Trench/Barrier Wall Installation,
Pump and Treat, Discharge to POTW
Alternative #3d: Leachate Control by Collector Trench/Barrier Wall Installation,

Pump and Treat, Discharge to Surface Water

The various conponents considered for mtigating risks presented by the | eachate in
conjunction with a soil cap are presented below. Costs for Aternatives #3a through #3d
include the cost of the | eachate conponent, soil cap, groundwater nonitoring, and
institutional controls.

Alternative #3a: Long-Term Monitoring Wth Institutional Controls

Capital Cost: $ 3,481, 000
Annual &M Cost :

Years 1 through 5: $ 198,000
Years 6 through 30: $ 181, 250
Total Present Wrth Cost: $ 5,801, 000
Tine to | npl enent: 1 year

This option is identical to Alternative #2a, except that a soil cover would be used
instead of a multi-Iayer cap.



Alternative #3b: Leachate Managenent by Phytorenedi ation

Capital Cost: $ 4,707,000
Annual &M Cost :

Years 1 through 5: $ 221,000
Years 6 through 30: $ 204, 250
Total Present Wrth Cost: $ 7,311, 000
Tine to | npl enent: 5 years

This option is identical to Alternative #2b, except that a soil cover would be used
instead of a multi-Iayer cap.

Based on HELP nodel analysis and groundwater flow rates, approximately 28,000 gpd of

| eachate (19,500 gpd infiltration and 8,500 gpd of ground water inflow would be produced
after installation of a soil cap. Single Hybrid Poplar trees have reported water
absorption and transpiration rates of about 20 to 25 gpd (EPA, 1998). Therefore, in this
option, approxinmately 1,000 trees would be required to uptake the | eachate generated under
the soil cap containment system It should be noted that trees are only effective during
the grow ng season (April-Qctober), and would be relatively ineffective during winter
nmonths. The trees woul d al so require approxinmately five years to becone established enough
to provi de the nmaxi mum evapotranspirati on rates.

Alternative #3c: Leachate Control by New Collector Trench/Barrier Wall Installation, Punp
and Treat, D scharge to POTW

Capital Cost: $ 5, 497, 000
Annual &M Cost :

Years 1 through 5: $ 244,000
Years 6 through 30: $ 227,250
Total Present Wrth Cost: $ 8, 386, 000
Tine to | npl enent: 1 year

This option is identical to Alternative #2c, except that a soil cover would be used
instead of a multi-Iayer cap.

Alternative #3d: Leachate Control by Collector Trench/Barrier Wall Installation, Punp and
Treat, Discharge to Surface Water

Capital Cost: $ 5,527,000
Annual &M Cost :

Years 1 through 5: $ 472, 000
Years 6 through 30: $ 455, 250
Total Present Wrth Cost: $ 11, 245, 000
Tine to | npl enent: 1 year

This option is identical to Alternative #2d, except that a soil cap would be used instead
of a multi-layer cap.

This alternative would require a treatment plant that operates at 40 gpm for approxi nately
12 hours/day. Since the | eachate predomi nantly contains netals including iron and
nmanganese, the | eachate would be treated to renove netals as well as other contam nants.
The various conponents of the treatnment systemmay include an equalization tank, netals
renmoval systemconsisting of a clarifier and pressure filter, and a sludge thickening and
dewat eri ng system The conceptual process flow diagramis shown in Figure 18. The system
configuration would be finalized in the renedial design.



X. COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedi al alternatives summarized in this ROD have been eval uated agai nst the

nine decision criteria set forth in the NCP (see 40 C F.R § 300.430(e)(9)). These nine
criteria are organi zed into three categories—threshold criteria, primary bal anci ng
criteria, and nodifying criteria. Threshold criteria nust be satisfied in order for an
alternative to be eligible for selection. Primary balancing criteria are used to weight
maj or trade- offs between alternatives. Mdifying criteria are formally taken into account
after public conmment has been received. The criteria, as well as the evaluation of each
alternative against such criteria, are set forth bel ow

Threshold Oiteria:

1. Overall Protection of Human Health and the Environment addresses whether a remedy
provi des adequate protection of human health and the environment from unacceptable
ri sks posed by hazardous substances or pollutants or contam nants and descri bes how
risks are elimnated, reduced, or controlled through treatnent, engineering
controls, or institutional controls.

2. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)
addresses whether a remedy will neet all of the applicable, or relevant and
appropriate requirements of Federal and State environnental statutes and regul ations
and/ or whether there are grounds for invoking a waiver.

Primary Balancing Oriteria:

3. Long- Term Ef fecti veness refers to the ability of a remedy to maintain reliable
protection of human health and the environment over tine once cleanup goals are
achi eved.

4. Reduction of Toxicity, Mbility, or Volume Through Treatnent addresses the degree to

which treatnent will be used to reduce the toxicity, nobility, or volume of the
contami nants causing site risks.

5. Short-Term Ef f ecti veness addresses the period of tinme needed to achi eve protection
and any adverse inpacts on human health and the environnent that nmay be posed during
the construction and inplementation period until cleanup goals are achieved.

6. I npl erent abi |l ity addresses the technical and adninistrative feasibility of a remedy,
including the availability of materials and services needed to inplenment a

particul ar option.

7. Cost includes estimated capital, operation and mai ntenance costs, and present worth
costs.

Mdifying Giteria:

8. State Acceptance indicates whether the State concurs with, opposes, or has no
comrent on the renedy.

9. Communi ty Acceptance consi ders whether the community agrees with the renedy.

Overall Protection of Hunman Health and the Environnment:

A primary requirement of CERCLA is that the selected renedial alternative be protective of
human health and the environnent. A renedy is protective if it reduces current and
potential risks to acceptable levels, as set forth in the NCP, for each exposure pat hway
at the Site.



Alternative #1 (No Action), would not effectively reduce risk to hunan health and the
environnent. The uncontroll ed rel eases of | eachate would continue and the potential for
exposure to the landfill waste would renmain. G oundwater in the area would continue to be
adversely effected. Both current and potential future users of the Site would be exposed
to unacceptabl e human health risks. Because this alternative does not neet the threshold
criteria of protection of human health and the environnent, it will not be considered
further in this analysis.

Al ternatives #2a and #3a al so woul d not be protective of human health and the environnent
because they do not fully address the potential for exposure to and mgration of

contam nants in the landfill |eachate. Since Alternatives #2a and #3a do not neet the
threshold criteria of protection of human health and the environnent, they will not be
considered further in this analysis.

Al ternatives #2b and #3b woul d al so not be protective of human health and the environnent
because of the unknown effectiveness of phytorenedi ation on | eachate containing netals
According to phytorenediation literature, sone phytorenediation techniques are still in

| aboratory scale and are presently being field evaluated. There are some prelimnary data
for phytorenedi ati on of soils and groundwater containing chlorinated organics, but very
little data for phytorenediati on of |eachate containing metals. In addition, it is
difficult to interpret data or infer results between the various plant species that were
used in the phytorenedi ation experinents/ field studies and apply themto trees at the Kim
Stan Site. Therefore, it is difficult to determne with any certainty whet her
phytorenediation is likely to be effective in reducing the risk at the Site w thout field/
pilot/laboratory scale studies. As a result, Alternatives #2b and #3b do not neet the
threshold criteria of protection of human health and the environment and will not be
considered further in this analysis.

Al ternatives #2c, #2d, #3c, and #3d would all be protective of human health and the
environnent. Each of these alternatives would reduce exposure to, and mgration of, Site
cont am nant s.

Al ternatives #2c and #2d woul d achi eve protectiveness using a nulti-layer cap and one of
several |eachate nanagenent options. The multi-layer cap would prevent direct exposure to
landfill contents and decrease | eachate production to the maxi num extent possible.

Al ternatives #3c and #3d woul d achi eve protectiveness using a soil cover (instead of a
mul ti-layer cap) and one of several |eachate nanagenent options. The soil cover would
prevent direct exposure to landfill contents and decrease | eachate production, although
less so than with the multi-Iayer cap

The | eachat e nanagenent option of Alternatives #2c, #2d, #3c, and #3d woul d prevent
mgration of |eachate by providing a barrier wall to contain the | eachate. In the case of
Al ternatives #2c and #3c, the collected | eachate woul d be punped to the Low Mbor Waste
Water Treatnent Plant for treatnent. Alternatives #2d and #3d woul d require treatnent of
collected |l eachate at an on-Site treatnent plant.

Institutional controls would protect the integrity of the landfill cover and restrict use
of groundwater in Alternatives #2c, #2d, #3c, and #3d

Conpliance with ARARs:

Any cl eanup alternative selected by EPA nust conply with all applicable or relevant and
appropriate federal and state environnental requirenments. Applicable requirenments are
those substantive environnmental standards, requirenents, criteria, or limtations

promul gated under federal or state law that are legally applicable to the renedial action
to be inplenented at the site. Relevant and appropriate requirenments, while not being
directly applicable, address problens or situations sufficiently simlar to those
encountered at the site that their use is well-suited to the particular site.



Al ternatives #2c, #2d, #3c, and #3d would conply with all ARARs. The ARARs are identified
in Table 21 . Key ARARs are di scussed bel ow.

Al ternatives #2c, #2d, #3c, and #3d would conply with landfill, landfill gas, and
st ormnat er nanagenent ARARs. Both the soil cap and the nulti-layer cap woul d neet the
state and federal landfill cover and gas nanagenent requirenents. Engineering controls

(e.g., dust suppression, sedinent and erosion controls) woul d be used during construction
of Alternative #2c, #2d, #3c, and #3d during earth noving activities. Stornmwater and

sedi ment controls for Aternatives #2c, #2d, #3c, and #3d would need to be consi dered
during design to attain stormater nanagement ARARs.

Al ternatives #2c and #3c woul d neet the State and Federal ARARs associated with the
treatnent and di scharge of |eachate by providing treatnment at the Low Mbor Waste Water
Treatnent Plant. Alternatives #2d and #3d woul d al so conply with these requirenents, but
woul d do so by use of an on-Site | eachate treatnent plant.

The source control provided by Alternatives #2c, #2d, #3c, and #3d at the Kim Stan
Landfill Site is expected to reduce groundwater contam nants to levels that are protective
of human health and the environment. These levels would additionally attain all State and
Federal ARARs pertaining to groundwater.

Long-Term Ef f ecti veness and Per nanence:

Al ternatives #2c and #2d woul d be effective at reducing risks to acceptable |evels and
woul d neet remedi al action objectives. These alternatives utilize comon and proven
technologies that are reliable in the long-term Alternatives #3c and #3d are | ess
effective than Alternative #2c and #2d in neeting the renedi al action objectives since
they do not achi eve the sane degree of |eachate reduction. Alternatives #3c and #3d al so
utilize common and proven technol ogies, but are less reliable than Alternatives #2c and
#2d in the long-term

The use of the multi-layer cap systemassociated with Alternatives #2c and #2d woul d be
effective in reducing risks by (1) minimzing, if not preventing, stormwater infiltration
into the waste naterial, thereby reduci ng the amount of |eachate production and migration;

(2) preventing access to the landfill waste naterial; and (3) preventing erosion of cover
materi al and exposure of buried waste. Use of the soil cap systemassociated with
Alternatives #3c and #3d would simlarly prevent access to landfill waste and exposure of

buried waste but is not as effective as the multi-layer cap in minimzing infiltration,
and therefore | eachate production.

The gas venting systemassociated with the multi-layer cap systemalternatives is nore
efficient than that of the soil cap systemalternatives due to the presence of a
geoconposite gas venting layer. In addition, any landfill gas trapped bel ow t he
geonenbrane hydraulic barrier of the cap and subsequently collected by the geoconposite
venting layer is conveyed via |least resistance to the up-gradi ent gas vent. Since |landfill
gas will nmove fromareas of high pressure to areas of |ow pressure, any build- up of
landfill gas in the subsurface, even under slight pressure, would begin to mgrate towards
the vertical gas vents.

The gas nmanagenent system associated with the use of either cap systemwould require
periodic nmonitoring, inspection, and maintenance to ensure its integrity, performance, and
long-termreliability. Institutional controls would prohibit and/or regulate future use of
the landfill property in order to protect the integrity of the cap system

Al ternatives #2c, #2d, #3c, and #3d are highly effective at reducing Site risks since they
coll ect the | eachate/ groundwater before it mgrates fromthe landfill. Alternatives #2c
and #3c woul d be effective provided the Low Mbor WMP is operated efficiently and within
VPDES requirenments and the necessary upgrades are nmade to the plant. Alternative #2c would
provide greater long-termeffectiveness than Alternative #3c since it reduces |eachate to
t he maxi mum extent possible. Aternatives #2d and #3d woul d be effective provided the



Leachate Treatnment Plant ("LTP') is operated in conpliance with VPDES requirenents.
Alternative #2d woul d provide greater |ong-termeffecti veness and pernmanence than
Alternative #3d due to the reduced | eachate associated with a nulti-Ilayer cap

It is expected that the control of Site- related contam nants at the source along with
ongoi ng bi ol ogi cal processes coul d address renedi ati on of groundwater contam nants.

Moni toring of groundwater would be a conponent of all alternatives being considered for
the Site.

Reduction of Toxicity, Mbility, and Volunme Through Treatnent:

Section 121(b) of CERCLA, 42 U S.C. § 9621(b), establishes a preference for renedi a
actions which include treatnent that permanently and significantly reduces the toxicity,
nmobility, or volune of contam nants.

Al ternatives #2c, #2d, #3c, and #3d i nclude conponents to contain and treat contam nated
| eachat e/ groundwat er. Therefore, to differing degrees, reduction of toxicity, mobility,
and volune of the landfill |eachate is acconplished. For Alternatives #2c and #2d
reduction in volune of toxic nmaterials is acconplished by reducing | eachate production to
t he nmaxi mum ext ent possi bl e through use of a nmulti-layer cap system In Alternatives #3c
and #3d there is less reduction in volune of toxic materials since a soil cap system does
not reduce | eachate production to the extent that a multi-layer cap woul d.

Al ternatives #2c, #2d, #3c, and #3d all achieve significant decreases in the toxicity and
nmobility of the | eachate/groundwater by providing treatnent at either an on- Site or off-

Site treatnent facility.

Short-Term Eff ecti veness:

I mpl erent ation of any of the alternatives would require all workers to neet the
requirenents of 29 CF. R § 1910.120, which pertains to training and nedical nonitoring
Engi neering controls such as dust controls, Personal Protective Equi pnrent ("PPE"),

nmoni toring, work zones, decontam nation facilities, etc. would be inplenented as necessary
to protect workers in accordance with a site- specific Health and Safety Plan (" HASP")
during inplenmentation of any alternative. Qther hazards to workers are related to standard
construction risks and woul d be addressed using standard safety practices.

Al ternatives #2c, #2d, #3c, and #3d woul d not subject construction workers to any
unacceptabl e risks. Short-termhealth risks associated with nmethane, dust, and VOCs during
trench construction can be mninized by naintai ning work zones, using PPE, engineering
controls, and air nonitoring. Alternatives #2d and #3d invol ve the construction and
operation of an on-Site Leachate Treatnment Plant; potential exposure by renediation
contractors to contam nants during plant startup can be mtigated by using appropriate
PPE.

I npl enentability:

Al ternatives #2c, #2d, #3c, and #3d are equally inpl enentable. The expertise, |abor force
suppl i es, and equi prent needed to effectively inplenent these alternatives are readily
avai |l abl e. Maj or engineering, admnistrative, and construction difficulties are not
anticipated. The nmultilayer cap and soil cap are common |landfill remedi es and can be
readi |y engi neered and constructed. No permts would be necessary for on-Site activities
because the Site woul d be renedi ated under the CERCLA program Access agreenents and
easenents may be required with CSX if stormwater nanagenent controls are required on the
north side of Route 696 (to be determ ned during renedial design). Refinenents would be
made during renedial design to ensure that treatnment of the | eachate woul d not adversely
i npact the LMAMMP. This may include bench scale/pilot studies. Aternatives #2d and #3d
may al so require sonme bench scal e/pilot studies to refine/optimnmze the Leachate Treat nent
Pl ant system



The groundwat er nonitoring conmponent of the alternatives is easily inplenented. Mnitoring
equi pnent such as wells, punps, containers, and |l aboratory services used during sanpling
are readily avail able

Cost s:

Eval uation of costs of each alternative generally includes the calculation of direct and
indirect capital costs and the annual operation and nmintenance ("O&M') costs, both
calcul ated on a present worth basis. An estinmated capital, annual O8M and total present
worth cost for each of the alternatives has been cal cul ated for conparative purposes and
is presented in Table 22

Tabl e 22
Summary of Estinated Costs
Capi tal Cost Annual &M Cost Present Wrth Cost
Al ternative #2c $7, 345, 000 Years 1-5: $212,783 $9, 847, 000

Years 6-30; $196, 033

Al ternative #2d $6, 971, 000 Years 1-5: $322, 000 $10, 828, 000
Years 6-30: $305, 250

Al ternative #3c $5, 497, 000 Years 1-5: $244, 000 $8, 386, 000
Years 6-30; $227, 250

Al ternative #3d $5, 527, 000 Years 1-5: $472,000 $11, 245, 000
Years 6-30: $455, 250

Direct capital costs include costs of construction, equipnent, building and services, and
wast e di sposal. Indirect capital costs include engineering expenses, start-up and

shut down, and contingency all owances. Annual O8M costs include | abor and materi al

chem cals, energy, and fuel; adm nistrative costs and purchased services; nonitoring

costs; cost for periodic Site review (every five years); and insurance, taxes, and license
costs. For cost estinmation purposes, a period of 30 years has been used for &M In
reality, maintenance of a site with waste left in place woul d be expected to continue
beyond this period. The actual cost for each alternative is expected to be in a range from
50 percent higher than the costs estimated to 30 percent |ower than the costs estinmated. A
seven percent discount rate was used in present worth cal culations in accordance with EPA
gui dance.

Detail ed costs estinates, including assunptions used, are provided in the Admi nistrative
Record.

State Accept ance

The Commonweal th of Virginia supports the selected alternative described bel ow.

Communi ty Accept ance

Comment s recei ved during the public comment period were generally supportive of EPA's
recommendati ons for remediation. Specific comments on the Proposed Plan are addressed in
detail in the Responsiveness Summary which is a part of this ROD.



Xl . PRI NCI PAL THREAT WASTES

The NCP, at 40 C.F.R 8 300.430(a)(l)(iii)(A), establishes an expectation that EPA wll
use treatment to address the principal threats posed by a site, whenever practicable.
"Principal threat"” wastes are generally defined as source materials (contam nated
materials that acts as a reservoir for mgration of contam nation to groundwater, surface
water, or air, or acts as a source for direct exposure) considered to be highly toxic or
hi ghly nobil e such that risks fromsuch materials cannot effectively reduced through
contai nnent, or which would present a significant risk to human health or the environment
shoul d exposure occur.

EPA does not consider any of the wastes at the Kim Stan Superfund Site to be "princi pal
threat" wastes.

XlI'l. SELECTED REMEDY AND PERFORMANCE STANDARDS

Fol | owi ng consi deration of the requirenents of CERCLA, a detailed analysis of the
alternatives using the nine criteria set forth in the NCP, and careful review of public
comrents, EPA has selected Alternative # 2c: Milti-Layer Cap; G oundwater Monitoring;
Leachate Control by New Col | ector Trench/Barrier Wall, Punp and Treat, and Di scharge to
POTW and Institutional Controls for inplementation at the Kim Stan Landfill Site.

A. Summary of the Rationale for the Sel ected Renedy

Alternatives #2c and #2d incorporate an engineered multi-layered landfill cap which will
nearly elimnate vertical infiltration and greatly reduce the volune of |eachate that will
need to be managed. Alternatives #3c and #3d incorporate a soil cap which will require a

| arger volume of |eachate to be managed. Al ternatives #2c and #3c convey the collected

| eachate to the Low Mor waste water treatment plant while Aternatives #2d and #3d
require the construction and operation of a | eachate treatment plant on-Site. The sel ected
remedy (Alternative #2c) provides better long termeffectiveness and has a hi gher degree
of inplementability than the other alternatives considered because the renedy offers the
nost certain control and fewest unknowns associated with effective inplenmentation. EPA has
a high level of confidence that the volunme of |eachate created within the landfill will be
reduced and that the | eachate collected fromthe landfill will be effectively treated at
the Low Mboor waste water treatnment plant as a routine influent. The high variance in

| eachate flow rate and the hi gher |eachate volume to be managed conbined with the

adm nistrative difficulty associated with operating a snmall waste water treatnment plant
on-Site over the long-termdecreases the relative nmerit of the other alternatives
evaluated. In addition, it is plausible that over tine the | ow pernmeability cap included
in the selected remedy, coupled with the recently conpl eted project which diverts clean
stormwater around the landfill, will reduce the quantity of |eachate generated to the
point that collection and treatnment of |eachate may no | onger be necessary. 3

B. Description of the Sel ected Remedy and Performance Standards

The sel ected remedy shall provide for a Miulti- Layer Cap; Goundwater Mnitoring; Leachate
Control by New Collector Trench/ Barrier Wall, Punp and Treat, and D scharge to POTW and
Institutional Controls to reduce risks presented by the Kim Stan Landfill Site to
acceptabl e levels, as further described below The follow ng are the key conponents of the
sel ected renedy as well as the Performance Standards associated with such conponents:

1. Landfill wastes visible at the surface of the ground outside the Kim
Stan Landfill property boundary (including all such waste within the
right-of-way of Route 696) shall be consolidated into the landfill no
less than fifty (50) feet fromthe edge of the landfill property
boundary.
3 Cost estimates utilized in the conparative analysis assume that |eachate will be
collected and treated for the 30 years.



Al landfill wastes visible at the ground surface but outside the Kim Stan Landfil
property boundary, including wastes within the Route 696 right-of-way, shall be

consolidated into the existing landfill prior to installation of the multi- |ayer cover
Cl ean backfill shall be used to restore excavated areas to their original grade. Al waste
consolidated into the landfill shall be placed within the landfill at least fifty (50)
feet fromthe Kim Stan Landfill property boundary.
2. A | eachate collection systemshall be installed which shall prevent the
mgration of |eachate fromthe landfill property and contain such
| eachate within the landfill property boundary in a manner that will

allow for renmoval and treatnent of the |leachate at an off-Site facility.

(a) The | eachate collection systemshall provide for the collection of all |eachate
produced by the landfill. The |eachate collection systemshall prevent the mgration of
|l eachate fromthe landfill property and contain such |eachate within the landfill property

boundaries in a manner that will allow for removal and treatnent of the | eachate at an
off-Site facility. The leachate collection systemshall be operated and nuaintai ned unti
EPA determines, in consultation with the Commonwealth of Virginia, that |eachate is no
| onger produced by the landfill.

(b) The existing landfill |eachate underground storage tanks shall be renoved and
properly di sposed. Existing stormmater/leachate control pipe |lines and manhol es used
during operation of the landfill that are not incorporated into the renedy shall either be

renmoved and properly di sposed or abandoned in-place (e.g., filled with concrete).

(c) The new | eachate collection systemshall include a trench and barrier wall which shal
prevent the mgration of |eachate fromthe landfill property and contain such | eachate
within the landfill property boundary in a nmanner that will allow for renoval and

treatnent of the leachate at an off-Site facility.

(d) At a minimum the trench shall be constructed along the northern landfill property
boundary bordered by Route 696, and around portions of the east and west sides of the
landfill so as to elimnate, or reduce to the nmaxi mumextent practicable, the potentia
for leachate to migrate around the barrier wall. The exact trench size and pl acenent
necessary to attain the above-described perfornance standard shall be finalized during
desi gn. The bottom of the trench shall key into the clay stratumon which the | eachate is
perched. Perneabl e gravel and perforated plastic pipe shall be placed within the trench
The depth to the top of gravel shall correspond to the depth to the top of |eachate during
the highest historical |eachate |evel recorded during the RT. The gravel shall be wapped
in non-woven geotextile to prevent fine soil particles fromclogging the stone and

coll ection pipe. The renmining depth of the trench shall be backfilled with clean fill.

(e) At a mininum the barrier wall shall be placed on the northern side of the trench
between the landfill and Route 696, shall extend to the bottomof the trench, and shall be
constructed using a 60-m | high density polyethylene liner so as to prevent the flow of

| eachate through the trench. The exact |ocation and size of the barrier wall necessary to
attain the above-described performance standard shall be finalized during design

(f) Excess soils excavated from pl acenent of the collector trench and barrier wall shal
be placed bel ow the nulti-layer cap. Any waste encountered during installation of the
collector trench and barrier wall shall be consolidated into the landfill no closer than
50 feet fromthe boundary of the landfill property.

Fi gure 15 depicts the conceptual |ocation of the collector/barrier trench. The actua
|l ocation, size, and materials used in construction shall be determ ned during renedia
desi gn

3. The col l ected | eachate shall be conveyed to the Low Mbor Waste Water
Treatnent Plant ("LMANMP') for treatnent, in accordance with CERCLA §
121(d) (3).



(a) Al collected | eachate shall be conveyed to the LMNMP for treatnment. Al piping,
punp stations, sanitary sewer |ines, man holes, and associ ated conponents necessary to
transport the collected | eachate fromthe landfill to the LMNMMP shall be installed. The
actual equi prent, piping, and other materials used to convey the | eachate to the LMNMP
as well as the layout of the conveyance equi pnent, shall be determ ned during the design.

(b) The treatnent plant shall be upgraded to ensure that the plant can treat all |eachate
conveyed fromthe landfill before discharging such waste. A conceptual diagram of the

upgr ade conponents that nay be necessary is shown in Figure 17. The actual conponents and
material s necessary for the upgrade shall be determ ned during the design phase. A
treatability study shall be conducted to ensure that plant upgrades are adequate to enable
successful treatnent of all landfill |eachate

(c) The equi pnent necessary to convey the | eachate to the LMNMP for treatnent, as

wel |l as the equi pment necessary to treat the | eachate, shall be operated and nmintai ned
until EPA deternines, in consultation with the Commonwealth of Virginia, that the landfil
is no longer producing | eachate or that the | eachate being generated by the landfill no

| onger contai ns contam nants of concern

4. The landfill shall be covered with a multi-layer cap that shal
elimnate, or reduce to the maxi mumextent practicable, the infiltration
of water into the waste and the resulting production of |eachate and
groundwat er contam nati on

(a) Follow ng consolidation of materials as described above, a nulti-layer cover shall be
installed which shall elimnate, or reduce to the maxi numextent practicable, the
infiltration of water into the waste and the resulting production of |eachate and
groundwat er contam nation. The multi-layer cap shall cover the area! extent of the waste
whi ch shall be determ ned during design. The cover shall prevent direct contact with the
landfill contents. The cover shall also prevent off- Site migration of contam nants via
surface water

(b) The cover shall be designed, constructed, and maintained to neet all ARARs including
but not limted to, RCRA regulations found at 40 C F.R Part 258, Subparts E and F
Virginia Solid Waste Managenent Regul ations found at 9 VAC 20-80-250(D), 9 VAC
20-80-250(E), 9 VAC 20-80-250(F), 9 VAC 20-80-280, 9 VAC 20-80-290, and 9 VAC 20-80-310
and the perfornmance requirenents of the follow ng EPA technical guidance docunents: "Final
Covers on Hazardous Waste Landfills and Surface | npoundnents" (EPA/530-SW89-047, July
1989); "Design and Construction of RCRA/ CERCLA Final Covers" (EPA 625/4-91/025, May

1991); and "Construction Quality Managenent for Renedi al Action and Renedi al Design Waste
Cont ai nnent Systens" (EPA/ 540/ R-92/073, Cctober 1992).

(c) The cover shall be designed to minimze infiltration, control surface water run
on/runoff, and provide for the release of landfill gas (if necessary to protect the cap
and prevent the uncontrolled release of landfill gasses). In addition, the cover shall be
desi gned and constructed as foll ows:

1. An engi neered surface water drainage and erosion control system which includes
drai nage channel s shall be constructed to prevent erosion of the cover
control surface water runoff, and pronobte positive drainage. The systemwill
include surface grading and stormwater retention basins and outfall
structures, as necessary.

2. The top | ayer of the cover shall consist of two conponents: (1) a vegetated or
arnmored surface conponent selected to minimze erosion and, to the extent
possi bl e, pronote drainage fromthe cover, and (2) a soil conponent with a
m ni mum t hi ckness of 24 inches conprised of topsoil and/ or fill soil, as
appropriate, the surface of which slopes in a nmanner that will pronote
posi tive drainage. A soil conponent of greater thickness may be required to
assure that the underlying | ow perneability layer is below the frost zone and



plant life can be maintai ned.

3. A drai nage | ayer shall be installed above the synthetic barrier to allow water
to drain off the synthetic barrier and to prevent the ponding of water over
the synthetic barrier. If this layer is soil, it shall have a m ni mum

t hi ckness of 30-cm (12 inch) with a mninum hydraulic conductivity of 1 x 10-2
cmisec and a mnimumtransmssivity of no less than 3 x 10-5 nR/sec. This
layer, intended to mnimze water infiltration into the | ow hydraulic
conductivity layer, shall have a final slope of at |least 3 percent after

settl ement and subsi dence. The drainage | ayer nmay be conprised of a
geosynthetic material having the above-descri bed hydraulic characteristics.

4. The | ow hydraulic conductivity layer shall be a synthetic barrier. This will
be the nmain barrier which prevents water infiltration fromentering the
landfill. This synthetic barrier shall be a type of flexible geonenbrane at

least 40 m| thick and have an infiltration rate no greater than IE-7 cni sec.
Sel ection of the material to be used for the | ow hydraulic conductivity |ayer
shal | be made during the design

5. The beddi ng | ayer shall be the first |layer placed over the landfill area and
consi st of a mnimm 12-inch thick conpacted soil layer. The soil in this
| ayer shall provide a workabl e graded surface on which to construct the
remai ning |layers of the cover systemand shall separate the overlying cap
systemfrompotentially damagi ng solid waste materials

6. A gas nmanagenent |ayer shall be installed to allow for the rel ease of |andfil
gas.
7. The cover shall be designed to naxi m ze the use of vegetation to reduce

| eachat e vol unes through evaporation of water fromsoils and plant | eaves.

(d) The cover shall be nmintained for a period of 30 years fromconstruction conpletion
or such other tine period as EPA, in consultation with VDEQ determ nes to be necessary
based on the statutory reviews of the renedial action conducted no | ess often than every
five years.

(e) The Kim Stan Landfill property is currently enclosed by a fence. This fence shall be
nmai ntai ned to prevent unauthorized access to the landfill until the nmulti- |ayer cover is
in place. Followi ng conpletion of the cover, the fence nay be reconfigured to enclose only
those areas necessary to safe guard renmedy conponents (e.g., gas vents).

5. G oundwat er shall be routinely nonitored to docunent progress in neeting
t he groundwat er perfornmance standards and to determ ne the need for
continued limts on groundwater use.

The ground water nonitoring well network will be conprised of a conbination of existing
and new nonitoring wells established to docunent the renedy's progress in neeting the
groundwat er performance standards (this includes wells needed to establish background
groundwat er conditions) and to enable EPA to determne the need for continued linmts on
groundwat er use. The nonitoring frequency shall be quarterly for the first three years
fromconstruction conpletion and shall include, at a mninum nonitoring for netals,
pesticides, PCBs, sem -volatile organi c conmpounds, and vol atil e organi ¢ conpounds. The
frequency of nonitoring, as well as the paraneters nonitored, nay be nodified by EPA in
consultation with the Cormonwealth of Virginia. All nonitoring wells shall be designed
install ed, nmintained, and abandoned in accordance with the substantive provisions of
applicable State and Federal regul ations (see Table 21). Mnitoring shall continue unti
EPA, in consultation with the Commonweal th of Virginia, determ nes that the groundwater
perfornmance standards ( see bel ow) have been net and there is no | onger any need to
restrict use of the groundwater.



6. Institutional controls shall be inplenented to protect the integrity of
the remedy and to prevent use of contam nated groundwater

(a) Institutional controls shall be inplemented to protect the integrity of the multi-

| ayer cover, |eachate collection system and other renedy conponents on the Kim Stan
Landfill property. Such controls shall renmain in place for as long as the multi- |ayer
cover, leachate collection system and other remedy conponents are required to be operated
and nmintai ned. The institutional controls shall prevent activities which could interfere
with the operation and mai ntenance, function, or the integrity of the renedy.

(b) In addition, institutional controls shall be inplenented at the landfill property,
within a 200 foot buffer around all sides of the landfill property, and between the
northern edge of this buffer-enlarged area and the Jackson R ver to prevent use of
groundwat er for drinking, bathing, or cooking until the groundwater perfornmance standards
are attained (see Figure 14 for an illustration of the area where such controls are
required). The groundwat er performance standards are the nore stringent of:

. non-zero Federal Maxi mum Contam nant Level Coals ("MLGs");
. Federal Maxi mum Cont am nant Levels ("MILs");

. State MCLs; and

. exi sting groundwater standards pronul gated by Virginia

adj usted downward (nore stringent) as necessary to ensure that the curul ative effect of
contam nation in groundwater will not result in a cancer risk greater than 1 in 100,000 or
a Hazard Index greater than 1.0, for thallium arsenic, and vinyl chloride, provided that
the performance standard for any such contam nant shall not be bel ow t he background
concentration. 4 EPA expects that using source controls as provided under this alternative
wi Il achieve attai nnent of the perfornmance standards within a 15 year period and that the
groundwater will be suitable for unlimted use once the performance standards have been
met .

C. Summary of Estimated Renmedy Costs

The estinmated capital costs of the selected renedy is $7,345,000. The estimated present
worth annual cost of operation and nai ntenance ("O&M') for years one through five is
$212, 783, and $196,033 for years six through thirty. O&M costs are based on a 30-year &M
period. The estinmated net present worth cost of the selected renedy is $9, 847, 000.

The information in this cost estinmate summary i s based on the best avail able information
regarding the scope of the selected remedy. Cost variations are likely to occur as new
information and data are coll ected during the design phase. This is an order-of -nmagni t ude
engi neering cost estimate that is expected to be within +50 to -30 percent of the actua
project cost. Table 19 contains a detailed breakdown of estimated costs.

4 The BLRA al so identified iron and nmanganese, which (1) are not hazardous
substances, and (2) are not associated with a non- zero MCLG Federal or State ML,
or Virginia groundwater standard, as contam nants of concern presenting an
unacceptabl e risk to human health and the environnment. EPA anticipates that

attai nnent of the above- described performance standard for thallium arsenic, and
vinyl chloride will reduce to acceptable | evels the risk presented by all

Site-rel ated contam nants of concern



D. Expected Qutcones of the Sel ected Remedy

The selected remedy will reduce, to acceptable levels, risks to human health and the
environnent presented by the Kim Stan Landfill Superfund Site by covering the landfill to
prevent or mnimze the production of landfill |eachate; collecting, renoving, and
treating landfill leachate at an off-Site treatnent plant; and inplenmenting controls to
prevent use of contam nated groundwater. EPA expects that, followi ng inplenentation of the
sel ected renedy, groundwater that has been inpacted by | eachate fromthe landfill wll be
restored to drinking water standards within 15 years. Use restrictions on such groundwater
are part of the selected renmedy and will be in place until the groundwater perfornmance
standards are attained. Use of the landfill property will be indefinitely limted to
ensure that the nulti-layer cover continues to prevent the creation of new | eachate that
coul d be rel eased into the groundwater.

XI1'l. STATUTORY DETERM NATI ONS

Under section 121 of CERCLA and the NCP, the | ead agency nust sel ect renedies that

are protective of human health and the environnent, conply with applicable or rel evant and
appropriate requirements (unless a statutory waiver is justified), are cost-effective, and
utilize permanent solutions and alternative treatnent technol ogi es or resource recovery
technol ogi es to the maxi num extent practicable. In addition, CERCLA includes a preference
for renedies that enploy treatnent and that pernmanently and significantly reduce the
volume, toxicity, or nobility of wastes as a principal elenent and a bias against off-site
di sposal of untreated wastes. The foll ow ng sections discuss how the sel ected remedy neets
these statutory requirenents.

A. Protection of Human Heal th and Environnent

The sel ected renmedy will protect human health and the environnent by controlling

exposures to hunan receptors through treatment (e.g., treatnment of the landfill |eachate
at the LMNNP), engineering controls (e.g., nulti-layer cover to prevent infiltration of
water into the waste and the creation of new | eachate, and a | eachate collection systemto
prevent |eachate frommgrating fromthe landfill), and institutional controls (e.g.,
restrictions on use of groundwater). Inplenmentation of the selected remedy will reduce
risks to human health presented by the rel ease and threatened rel ease of hazardous
substances fromthe Site to acceptable |evels. The selected renedy is al so expected to
further reduce ecol ogical risk (which has been determined to be insignificant).

B. Conpliance with Applicable or Rel evant and Appropriate Requirenents

The selected remedy will conply with all Federal and State requirenents, standards,
criteria, and limtations that are applicable or relevant and appropriate, as required by
section 121(c) of CERCLA, 42 U S.C. § 9621(c). Such requirenents, standards, criteria and
limtations are identified in Table 21.

C. Cost Effectiveness

Section 300.430(f)(l1)(ii)(D) of the NCP, 40 C.F.R § 300.430(f)(l)(ii)(D requires EPA
to eval uate cost-effectiveness by conmparing all the alternatives nmeeting the threshold
criteria--protection of human health and the environnent and conpliance with ARARs--

agai nst long-termeffectiveness and pernmanence; reduction of toxicity, nobility or vol ume
through treatnent; and short-termeffectiveness (collectively referred to as "overall
effectiveness”). The NCP further states that overall effectiveness is then conmpared to
cost to ensure that the renedy is cost effective and that a renedy is cost effective if
its costs are proportional to its overall effectiveness.

EPA concl udes, follow ng an eval uation of these criteria, that the selected renedy is
cost-effective in providing overall protection in proportion to cost and neets all other
requi renents of CERCLA. The estimated present worth cost for the selected remedy is



$9, 847, 000.

D. Wilization of Permanent Solutions and Alternative Treatnment Technol ogi es (or
Resour ce Recovery Technol ogi es) to the Maxi mum Extent Possi bl e

The sel ected renedy represents the maxi mum extent to which pernanent sol utions and
alternative treatnent technol ogies (or resource recovery technol ogi es) can be utilized in
a practicable nmanner at the Site. O those alternatives that are protective of human
health and the environnment and conply with ARARs (Alternatives #2c, #2d, #3c, and #3d),
EPA has determned that the selected renedy offers the best bal ance of tradeoffs in terns
of the five balancing criteria, while also considering the statutory preference for
treatnent as a principal elenment and the bias against off-site treatnent and di sposal.

E. Preference for Treatnent as a Principal El enent

The sel ected renmedy satisfies the statutory preference for treatnent as a principal
element in that the remedy requires the treatnent of the landfill |eachate.

F. Five-Year Reviews Requirenents

Section 121(c) of CERCLA and section 300.430(f)(4)(ii) require review of the renedy if

the remedy results in hazardous substances, pollutants, or contam nants remaining on-site
above levels that allow for unlimted use and unrestricted exposure, and specify that such
revi ew shall be conducted no |l ess often than every five years after initiation of the
remedi al action.

Because hazardous substances will remain at the Kim Stan Landfill Site, the review
descri bed by section 121(c) of CERCLA and section 300.430(f)(4)(ii) of the NCP will be
conducted no less often than every five years after initiation of the renedial action.

XI'V. DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The Proposed Plan for the Kim Stan Landfill Superfund Site was rel eased for public
comrent on July 24, 2002. The Proposed Plan identified as EPA's preferred alternative the
alternative that is selected in this ROD for inplenmentation at the Site. The renedy
selected in this ROD involves no significant changes to the preferred alternative
identified in the Proposed Pl an.



RESPONSI VENESS SUMVARY
KI M STAN LANDFI LL SUPERFUND SI TE
SELMA, ALLEGHANY COUNTY, VIRGA N A

Thi s Responsi veness Sunmary docunents public conmrents expressed to EPA on the Proposed
Remedi al Action Plan for the Kim Stan Landfill Site ("Site") and EPA's responses to
those commrents. The information is organized as foll ows:

I. Overview

Il. Comments received during the public neeting

I1l. Witten comrents received during the comment period
|. OVERVI EW

Pursuant to section 113(k)(2)(B) of the Conprehensive Environmental Response,
Conpensation, and Liability Act of 1980, as anended ("CERCLA'), 42 U S.C § 9613(k)(2)(B),
EPA rel eased, for public comment, the Proposed Renedial Action Plan ("Proposed Plan")
setting forth EPA's preferred alternative for the Kim Stan Landfill Site on July 24, 2002.
EPA nmade the Proposed Plan and ot her rel evant documents available to the public in the
Adm ni strative Record file |ocated at the EPA Region |1l Docket Roomin Phil adel phia,
Pennsyl vania; the difton Forge Public Library in Cifton Forge; Virginia, and
electronically at http://ww.epa. gov/arweb. The notice of availability of these docunents
was published in The Roanoke Tines and The Virgi nian Review on July 24, 2002. A public
comrent period was held fromJuly 24, 2002 to August 23, 2002. In July 2002, EPA issued a
fact sheet and newspaper advertisenents announcing the availability of the Proposed Pl an
and the date for the public meeting. EPA also notified the Kim Stan Advi sory Committee of
the date, tine, and place of the public neeting. The July 2002 fact sheet discussed EPA s
Preferred Alternative and solicited conments fromall interested parties. In addition, EPA
conducted a public meeting on July 30, 2002. At this neeting, EPA representatives answered
qguestions about the Site and the renedial alternatives under consideration.

I'l. COMMENTS RECElI VED DURI NG THE PUBLI C MEETI NG

This section provides a summary of issues and concerns rai sed by attendees of the public
meeting held on July 30, 2002. Several individuals provided oral comrents at the public
meeting. The comments, and EPA s responses, are summarized as foll ows.

1. Comment: The county engi neer of Al leghany County read a prepared statenment announcing
hi s appreciation of the cooperative relationships Alleghany County has achi eved with EPA
and VDEQ since begi nning work on this project, which has |lead to significant progress
toward cleaning up the Site. The county engineer further stated that Alleghany County
wants to see the clean up proceed with all due haste and that they had outlined their
concerns and conditions in a May 16, 2002, letter to EPA. The county engi neer then
requested that the letter be nmade part of the public record and presented a copy to the
RPM

EPA Response: The Agency extends its thanks to All eghany County. The county's May 16, 2002
letter has been placed into the Administrative Record file. No further response is
necessary.

2. Comment: The Kim Stan Advi sory Conmittee Coordi nator asked why EPA had initially
indi cated that sedi ment hot spot renoval would be necessary, but did not include sedinent
hot spot removal in the Preferred Alternative presented in the Proposed Pl an.

EPA Response: During preparation of the Proposed Plan, EPA s Biol ogical Technical
Assi stance G oup ("BTAG') reviewed all sediment analytical data in order to determ ne



cleanup levels that would be applied to the renoval of contam nated sedinent. During that
revi ew, BTAG determ ned that while several PAHs, pesticides, and inorganic conpounds
exceeded initial ecological screening values, subsequent studies of sedinent toxicity
desi gned to assess this habitat did not indicate that sedinents were toxic to Hyella
azteca, a representative indicator sedinent species. As a result, BTAG determ ned that
sedi nent renoval was not warranted and any actions taken in those areas would result in
greater harmto the ecol ogical environment that any realized benefits.

3. Comment: A commenter wanted to know who woul d be the owner of this property after the
renmedi al action has been inpl ement ed.

EPA Response: Perfornmance of response actions at the KimStan Landfill Site will not
affect ownership of the property. The Al eghany County, Virginia |land records reveal that
KimStan, Inc. is the current owner of the Site property. During EPA s investigation of
owner ship, the Agency learned that Kim Stan, Inc. had been placed into Chapter 7
bankruptcy in May 1990; that the property was part of the bankruptcy estate intended for
distribution by a Trustee appointed by the Bankruptcy Court; that the bankruptcy was
closed in March 1994; that the property had not been sold, abandoned, or otherw se
distributed by the Trustee; and that on Septenber 13, 1994, the Commonwealth of Virginia
issued a Notice of Termi nation of Corporate Existence advising KimStan, Inc. that, as of
Septenber 1, 1994, Kim Stan's corporate exi stence was term nated by operation of |aw for
failure to pay the annual registration fees. Under Federal bankruptcy |Iaw, ownership of
the property reverted back to Kim Stan, Inc. at the close of the bankruptcy in March 1994
because the property had neither been abandoned nor sold by the Trustee debtor and

adm ni stered for purposes of the bankruptcy law. Under Virginia law, control of the
property passed to the directors of the forner corporation at the time the Commonweal th of
Virginia revoked KimStan, Inc.'s corporate status. EPA' s investigation further reveal ed
that the property had not been sold or otherwi se transferred follow ng the conpletion of
the Kim Stan, Inc. bankruptcy in March 1994 or the revocati on of corporate status by the
Commonweal th of Virginia in Septenber 1994 and that, as of the date of the term nation of
corporate status by the Commonweal th of Virginia, there were no corporate directors who
woul d have assuned control of the property. As a result, EPA has not been able to identify
anyone with authority to speak for KimStan, Inc., the current |andowner.

4. Commrent: A commenter wanted to know if there has been any noney collected fromthe
landfill property owner.

EPA Response: No. Recovery of costs fromthe current owner (KimStan, Inc.) is unlikely
(see EPA Response to Comment # 3, above). But the Agency continues its work to identify
other potentially responsible parties for purposes of obtaining rei nbursenent of cleanup
costs and perfornance of work at the Site.

5. Corment: A commenter wanted to know how | ong the bankruptcy proceedi ng woul d conti nue
in court.

EPA Response: According to EPA's investigation, the bankruptcy was di scharged in March
1994. See the EPA Response to Comment #3 on this issue above.

6. Comment: A commenter asked for confirmation that there is atime limt on bankruptcy
pr oceedi ngs.

EPA Response: Bankruptcy proceedi ngs can extend over many years. The Kim Stan, Inc.
bankruptcy was discharged in 1994. See the EPA Response to Comment #5, above.

7. Comment: The Kim Stan Advisory Conmittee Coordi nator expressed support for EPA' s
preferred alternative on behalf of the Kim Stan Advi sory Committee.

EPA Response: EPA appreciates the support of the Kim Stan Advisory Committee and the
val uabl e input the Commttee has provided during the investigation of the Site.



8. Comment: A commenter wanted to know if records kept by the community identifying where
the trash trucks came fromwere passed on to EPA so that EPA could identify the out of
state parties who contributed waste to the landfill.

EPA Response: EPA' s investigation has produced nunmerous leads in this regard, though no
communi ty- based records have been di scovered.

111, WRI TTEN COMVENTS RECEI VED DURI NG THE COMVENT PERI CD

No witten conments were received during the comment period.



ATTACHMENT/ ENCLOSURES
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Table 1 (Page 1 of 2)

Summary of Current and Historical Sediment Analytical Results

Frequency and Range Detected

(note: units vary - see anal\tical subsections of tablg

Current Sediment Daty Historical Sediment Data E:)mblned
Compound/Analyte RBC Frequency l Range Frequeney l Range A ’
Volaale Organic Compound:
eg/Ke ug/Kg m

Acetone 7,800,000 N 1731 246 - 246 3/5 5 - 9.6 4736
2-Butancoe 47,000,000 N 1/42 26 26 415 2 ] 72 5/57
Carbon Disulfide 7.800.000 N 1/35 3 J - 3 ] 1/15 08 J - 08 I 250
1,1.1-Tnchloroethane 22,000,000 N 135 4 J - 4 J No detections reporied 135
Benzene 120,000 C 1/35 4 J - 4 ) No detections roported 1735
Toluene 16.000,000 N 1735 2 J - 2 I No detections reported 1135
Tewachloroethene 120,000 C 2/35 3 J - 8 1 No detections reported 135
Chlorobenzene 1,600.000 N 1735 4 J - 4 J No detsctions reported 135
Ethylbenzene 7.800.000 N 1/35 4 J - 4 7 No detections reported /35
Xylenes (total) 160,000,000 N| 132 18 - 18 No detactions reported 1735
1,4 Dichlorobenzene 270,000 C 1735 3 ] - 3 J No detections reported 1135

Semivolatile Organic Componunds -

ug/Kg ne/Kg @

Acenapthene 4,700.000 N 1/35 41 J - 41 J I/15 l 100 T - 100 1 /50
| Acepaphtitylene NTX 9/35 42 J - 400 ) No detections reported 935
Anthrocene 23,000,000 N 10/44 52 7 - 670 1/10 l 360 - 360 11/54
Benzoic Acid 310,000,000 N 29 300 ] - 500 ] No detections reported 29
Benzo{alAnthracene 8.700C 27/44 31 7 2/15 60 J - 970 29/59
) ] A 515 30 J- 670 33i59
Benzo(b)Fluoranthene 3700 C 30/44 15 ] - 3900 ) 5/15 40 T- 690 35/59
Bmm(g,h,I)Pﬂ'ylﬂn NTX 23735 26 I - 1200 J 1/15 370 - 370 24/50
Benzo{k)Fluoranthene 87,000 C 24/44 44 ] - 2200 ) 5/15 30 J- 590 29/59
1.1'-Biphenyl 3,900,000 N 1735 39 J - 39 T No detections reported 135
Bis(2-Ethylhexy!Phthalate 420,000 C No detections reported 515 | 40 J- 100 1 515
Butylbenzylphthalate 16,000,000 N 7/44 79 J - 540 J No detections reported 144
Carbozole 320,000 C 6/35 33 J - 110 ] /15 L 80 J- 80 J 750
4-Chlomo-3-methylphenol NTX 2735 30 J - 30 I No detections reported 1735
Chrysene 870,000 C 36/44 38 I - 3000 2/18 50 J- 1140 38/59
Dibenzo(a h)Anthracene 8§70 C 735 45 ] - 370 J 1/15 200 J- 200 J 8/30
Dibenzofuran 310,000 N 5735 38 I - 120 I /15 80 J- 80 J 6/50
Di-n-butylphthalste NTX 4735 23 J - 410 ) Ne detections repotied 435
Di-o-octylphthalate 1,600,000 N 235 31 ] - 56 ] No detections reported 2735
Flucranthene 3,100,000 N 35/44 45 I - 2900 9/15 I 2490 44,59
Fluorene 3,100,000 N 3735 32 J - 46 J 1/15 100 J- 100 ] 4/50
lodenot 1,2, 3-cd)Pyrene 8,700 C 23/44 32 J - 1500 ) 1/15 340 - 340 24/59
2-Methylnaphthalens NTX 21/44 29 J - 310 ! 2/15 50 J- 200 ] 23/59
4-Mcthylphenol 3,900,000 N 8/35 37 J - 620 ] 3/15 30 J- 40 ] 11:50
Naphthalene 16,000,000 N 16/44 8 J - 190 J 2/15 40 J - 80 J 18/59
N-Nitrosodiphenylamine 1,300.000 C 10/35 27} - 400 J 5/15 40 J- 00 ! 15.50
Phenanthrene NTX 16/44 34 J - 490 6/15 0 T- 1240 42/59
Phenol 47,000,000 N 135 00 I 460 I No detections reported 2735
Pyrene 2300000 N | 36/44 4 1 I 615 | 60 I- 1870 42:59




Note:

1735
no detections reported = in most cascs this indicates analyte was not detecte: may also indicate analyte was not analyzed, or that detections
were not considered usable data (i.c., blank qualified, €tc.}

1)
(2
NTX

Table 1 (Page 2 of 2)

Summary of Current and Historical Sediment Apalytical Results
Frequency and Range Detected

Current Sediment Data Historical Sediment Data E:e:::::r
Compound/Analyte RBC o Frequencyi Renge Frequency [ Range
Pesticides/PCBs
ug/Kp up’Ke
alpha-BHC 1,000 C 1/35 1.1 J - 1.1 J No detections reported 135
beta-BHC 3.500C 435 0.74 ] - 8.8 i No detections reported 4735
delta-BHC NTX 243 1.4 ) - 2.5 ] No detections reported 2743
gomma-BHC (lindane) 4900 C 635 21 - 69 No detections reported 6735
|Aldrin 380 C 5/7 5.1 - 15.7 No detections reported 57
Dicidrin 400 C 535 24 ) - 6.3 J No detections reported 535
4.4'-DDD 27.000C 1735 46 ] - 4.6 ! No detections reported 135
4.4'-DDE 19.000 C 435 095 ] - 1% No detections reported 435
4,4-DDT 19.000 C 11/42 4.6 I - 28 ] 5/15 I 19 - 52 16/57
Endosulian I NTX /44 4.5 I - 6.7 No detections reported 2:44
Endosulfan Sulfate NTX 7/44 1.9 J - 26 ] No detections reported T/44
Endrin 23.000 N 135 3 ] - 3 ] No detections reported 1735
Methoxychior 390,000 N 335 1.7 ] - 7 J No deicctions reported 335
Endrin Kstone NTX 2/35 39 ] - 5 ] No detections reported 2735
Endrin aldchyde NTX 4/43 43 ] - 12 ] No detections reported 4/43
alpha-Chiordane NTX 1/43 7 J - 7 i) No detections reported 1/43
Inorganic Analytes
mg/Kg mg/Kg
Aluminmim 78.000 N 44/44 | 285 - 894D 1515 | 3820 - 11400 59/59
| Antimony 31N No detections reported 815 03 - 1.7 8_4'_15
Beryllinm 160N 43/44 015 [] - 37 15/15 0.6 - 2.6 58/59
Cadminm 39N 25/44 0.26 [i ; 9.5 1315 05 - 40 3859
Caleium NTX 44/44 | 1600 - 73100 15/15 1620 - 49000 59,59
Chromium 120,000 N 43/44 7 K - 25.5 15/15 9.2 - 24.4 58/59
Cobalt 4,700 N 44/44 45 [] - 36.5 15/15 16 - 28.1 59/59
Copper 300N 44/44 7.2 - 141 15/15 19.2 - 86.4 59/59

400 {action tevel)

43/44

5.8 - 186

15/15

79.8

58/59

NTX

363 [} . 2040

15/15

1540

59/59

44/44

Meroury 23N 14/28 009 {]L - 037 4/15 0.1 - 18/43
Nicicel 1.600 N 43/44 [ - 133 15/15 12.1 - 76.7 5859
Potasziom NTX 44/44 o0 ()] - 1370 [)] 15/15 523 - 1950 59/59
Sclenium 390N 20/44 0.9 - 7.1 13/15 0.4 - 15 33,59
Silver 390N 16/44 059 {) - 31 (i i/15 20 <- 2.0 1159
Sodium NTX 37/44 994 []] - " 1810 12/15 101 - 451 49/59
Thallicm 35N 2/44 36 [IK - 4.2 K 10/15 03 - 1.4 12/59
Vanadium 550N 43/44 1l [y . 56.6 15/15 164 - 468 58/59
Zinc 23.000 N 44/44 56 - 1080 15/15 103 - 181 59/59

Contaminants of potential concern (based on human rizk asseszment sclection criteria).

Letter and symbol codes are defined in the organic and inorganic data qualifier code glossaries (see report appendices).
= Number of detections/Number of usable results

= Units converted from mg/kg (as reported by Weston) for ease of comperison on this tabie.
= USEPA Region III Risk-Based Concentration for Residential soil, RBC Table dated 10/05/00.

=No Toxicity Information




Table  (Page 1 of T}
Summary of Orgaaic Compound Detections

Sﬂﬂlmts.un‘ﬂq
(ep/Kgy

Case: 8200 8200 28200 28200 28200 28200 23200
Sumple N umber : C00Z6 CooZl 002K COOZN 0023 CO024 COIHZ
Sampling Locetion ; KSL-8D01-03-600 | KSL-SDOZ-03-600 | KSL-SD03-03-600 | KSL-SD04-03-600 | hSL-SD05-01-600 | KSL-SDU601-600 KSL-SD27-03.800
Ficid Q&: Dup. Collected Thip. (CO0ZA)
Mintrix : Sal Sail Soil Sail Soil Sall Seoil

Units : ug/Kg uwg/Kg ugKg ug/Kg ugKg ug’Kg ugKg

Date Sanmpied : 06/22/2000 06/2272000 06/22/2000 06/2272000 06/22/2000 06222000 06/22/2000
Time Sampled : 08:3§ 19:15 19:35 17:40 17:15 18:3¢ 18:08
teMoistre ; 42 50 + 39 a0 50 55

pH :

Dilution Faetor : o 10 10 10 1.0 1.0 1.0
Compound CRQL RBC Renlt  Flag Rarult  Flag Rowalt  Flag Rawuit  Flag Ramit  Flag Rewult Result Mg
Volatils Organic Compeunds

Acetons 10 7,800,060 N

Carbon Disulfide 10 7,300,000 N

Methylene Chlonde 10 850,000 C 2B 38 6 B [ 37 B
Z-Butanone 19 47,000,000 N

1,1,1 -Trichloroethane 10 22,000,000 N

Carbon Tetrachiovide 10 49,000 C

Benzeme 20,000 C

Toluene 16,000,000 N

T etrachioroethene 26,000 C 8 J

Chlorobenzens l.;‘_gG.OOD‘J 1]
Ethylbonsons T,800.000 N

“ylenes {total) 160,000,000 N i B

1 +-Dichlorobenzons 16 270,000 C ]
Semivolatils Organic {ompounds

Bozaldchyda ERT 7,800,000 N 140 B T4 B 120 B 64 B 100 B

Phenol 330 47,000,000 N

A 330 7,800,000 N 45 B 2T B 160 B B2 B 31 B
$-Methyiphenoi 330 3,900,000 N 100 J 160 J

Napiithaloae 330 16,000,000 N 60 I 3B

Caprolsctam 310 39,000,000 N

4-Chloro-3-methviphanol 330 NTX

2-Methyinaphthalene 3 NTX 78 47

1,1'-Bi 33 1,900,000 N

Acenapuithylane 33 NTX 160 J 4]

Acenaphthene 313G 4,700,000 N

Dibonzofura 330 310,000 N 531}
| Fluarens 130 3,100,000 N 38 ]

N-Nitrosodiphenylanine 330 1,300,000 C 4 7 88 }
Phonagthrons 130 NTx 50 I 9 J 480 J 140 J

Anthreoene 330 23,000,000 N 210 ] 72 5

Carbazole 330 320,000 C 47 ]

Di-n-m'lmdnlne 310 NTX 410 1 36 )

Fluoranthens 310 3,100,600 N 51 1 45 ] 1,300 519

Pyrens 310 2,300,600 N 70 ) ki 1,700 I 470 |

Burylbenzylphthalato 33| 160000008 110 ] U1 79 )

B enzofsanthmcone 116 8,700 C 3t ] 940 } 290 J

Chryscne FET 870,000 C 47 ] 38 ) 1,100 ] 370 ]

ban 2-Eth te 0 420,000 C 360 B 460 B 1,006 B 310 B 340 B 510 B 160 B
Di-p-octylphtialate [ 1,500,000 N uJ 31 ) Ul

B enzo(b)fiuormthene 0 8700 C 19 1 35 J 1,100 J 49 J

B anzo(k ucmntheno 330 37.000C (V] 5] 960 ] 340

Banzols pyrens 33 876 C 4 ] [53 %00 J 260 J

indenc(1,2,3 od Joyrome 31 8,70C C UJ 1] 500 J 310 J

Dribonzo(s,h mnthmcane 33 870 C ] U] 160 ) 45 I

Benmotghi o 330 NTX ul ] 480 T 179 !

Benzoic Aad 1870 | 110,000,000 N

Pesticides PCBs

Aldrin 2 380 C

alpha-BHC 17 1,000 C

beta-BHC ki 3500C

deits-BHC 7 NTX

pamma-BHC (Lindane) K 4,900 C 211
Heptachlor 1.7 1,400 C 19 B 5 B 3.5 B 16 B 3 B 54 B
Heptachior Gpoxide 3 700C

Dicldrin 33 400C is 4
4,4 -DDE 33 19000 C

| Badrn 33 23,000 N

[ Endosulfan 1 B WTX

Endosutfan I[ 33 NTX 43 J

4.4'-DDD 33 7,000 C

Endosulfan suifate 33 NTX i4 1

4,4"-DDT 33 19,000 C [ 461 10 /
Methoxyohlor 17 390,000 N 34 J

Endrin ketone 33 NTX 547

Endrin aldelr 33 NT™

alpha-Chliordens 1.7 NTX

mmma-Chiordsns 1.7 NT 46 B
Nt

CRAL = Comtract Reawired Quastitation Limit

Flug = s Qualifiar Code Closanies.

sample uantimoon limin + CRGL X Dilston Feoor

NTX = No Toximly Iafamatios

RBC = USHPA Regicn [T Misk-Brused Concemration for Residestinl sail,

REC tmible dated 10/08/00




Tabie 2 Page ol
Sammary of Organic Compound Detections

Sediment Samples
ugKgy

[ TTH 28200 SB200 28200 28200 28200 28200 28200
Sumple Number CDOZS COLGN COLGY CO1GZ CO1HO COLH! COLH2
__.Fg_l;nthr::ngrimL KSL-8D07-03-600 | KSL-SD08-03-60 | KSL-SD09-03-600 { KSL-SD10-03-600 { RSL-SD{1-03-600 | kSL-SD1~-03600 | K5L-8D|1-03-600
ield QC:

Matrix : Sail Sail Soi] Sail Sail Soil Sail

Uniw ; ugKg ugKg ugKg ug/kg ugKg ugkKg ugkg

Date Sampled : 062272000 04/22/2000 06/22°2000 06/2272000 062272000 062272000 062372000
Time Sampled : 16:45 14:50 14:25 13:58 15:15 15:30 1 0:%4
*aMoisture © 6% pal 49 -3 49 3% 30

pH :

Dilution Factor 10 10 1.0 1.0 1.0 1.0 1o
Compound CRQL RBC Ravult  Flag Result  Plag Rowuit Flag Rasult  Flag Rowalt  Flag Romlt  Flag Rowalt  Flag
+olaide Organic Compounds -

Acctone 10 T800,000N 52 B

Carbon Disulfide 13 7,800,000 N

Methylene Chlonide 10 850,000 C B 7 B 38 B 5 B 9 B & B
2-Butanone 10 47,000,600 N

{,1,1-Tachloroethans 10 22,060,060 N

Carbon Tetmchlonide 10 49,000 C

Benzene 10 120,000 C

Toluene 10 16,000,000 N L]

Temeohloroetheone 10 120,000 C

Chlorobenzene 18 1,600,006 N

Eihylbenzene 1o 7,800,000 N ]
I‘(rltnu {total) 10 160,000,000 N 18

1 4-Dichlombenzene 10 270,000 £
| Semivelstle Organic Compounds

B enzaldehyde 330 1,800,000 N 150 B $9 B 100 B

Phenol 330 47,000,000 N 300 ]

3 cetophenone 330 7.800.000 N 140 B 53 B 86 B 1B 65 B 73 B 36 B
4-Mecthyiphanol 330 3,900,000 N 620 J 140

N-Ebdul.m 330 16,000,000 N =

Caprolactam 130 39,000,000 N

4 Chloro- 3-methylpheool 130 NTx 30 T

Z-MI‘-‘!E‘}: tithal eoe 330 NTX 34 ] 62 ]

T.1"Biphayl 30| 3,500,000

" ornaphthyleno 130 NTX %4 1

A hith 330 4,700,000 N

Dribemzo fursa 130 510,000 N

Fluorens 33 3,100,000 N

N-Nitrosodiphonylamine 33 300,000 C 40 ) 7] T
Phonanthrone 33 NTX 126 J 34 ] 40 J 83 J 110 46 1
Antirccme 30| 3000000 75 1

Carbazole 330 320,000 C

Di-n-butylphthainig 330 NTX a3 ]

Flucraathone 330 3,100,000 N 430 ] 45 110 J 110 | 150 1 59 1
Pyrene 130 2,300,000 N 490 ) 44 J 84 1 180 J 100 ]
Butyibeuzytphthal 130 | 16,000,600 N

B enzoa anthracene 330 8,700 C 280 J [E 37 1 88 J 50 1
Chrysenc 110 870,000 C 344 I ] 76 I 91 ] 120 ] &)
bid:-Ethmy‘;“* | 3303 420,000 C 320 B {060 B 37 B 92 B 230 B 68 B 170 B
Di-n-octylphthalate 33 1,600,000 N [37] |5 UJ
B mzo(h iuorsathene 33 5,700 C 400 ) [ 9y | 120 T 15 ]
B enzolk luomnthena 3 $7.000C 380 J 60 68 ] 87 J 49 I
B enzol 4 pryrens 330 870C 236 52 7§ ] B0 43 1
[Tndenot1 2.3 <djpyrrue 330 BI00C T30 T 7 ] 5] i
[ Dibenzats,bwnthrsoms 330 870 C &} o U1
[ Bensolg b weryiens 110 WTX 196 1 347 27 s
Bonzoto Acid 1670 | 510,000,000 N
| Pesicides/PCBs

Alddrin 2 80 C

slpha-BHC 1.7 1,000 C

bets-BHC 1.7 1506C

dela-BHC 1.7 NTX 1.4 )

summa-BHC {Lindane) 1.7 4,906 C

Heptachior 1.7 {400 C 5.1 B 178 39 B 27 B 38 B 14 B 22 B
H eptachicr Epoxide 2 100C

Dheldrin 3.3 400 C

+.4-DDE 3.3 19,000 C 0.95 )

udria 3] 21,000 N
| ] ndosulfan | 2 NTX

Endowulfan [T 3.3 NTX

4,4'-D0D 33 27,008 C

Endosulfan sulfate 3. NTX N

4.4'-DDT 3.3 19,000 C 60 J

M ethoxychior 17 190,000 N

Endrin ketons 3.3 NTX

Endrin aidehyde 33 NT>

wpha-Chiordane 1.7 NTX
|_gom-Chlordans 1.7 NTX 13 B 039 B 13 B
Naka:

CRQL = Coatraot Reguired Quastitetion Limil

Flag = wen Quatifiar Code Glossanes

umpls qantitaticn lvein = CRCE, X Dikibon Faolor

NTX = No Tozisily Luforsstios

RBC = USEPA Region [T Risk-Dued Comumtration for Ressbestial il

REC tyisls demad 1000500,




Tabie I (Pagel ol ™
Surnmary of Organic Compound Detoctions

CRQL = Comtraot Radquired Cuantitation Limit

Flag = wm Qualifior Coule Closaris

sampie quantitation limie = CAQL X Diluticn Fumor

NTX = No Tausairy [xformation

RBC « USEPA Ragion [T Risk-Based Copssirarion for Residestinl sail,

RBC tabie dased | O/08/00

Sediment Sampies
(ug/Kg)

Casc: 28200 28200 28200 28200 8200 28200 28200
Sample Number : COLH+4 CO1H3 COLHS cooZP CO0ZQ CO0ZT COHHT
Sampling Locaton KSLSD13-12-600 | KSL-SD14-03-600 | KSL-SD14-12-600 | KSL-3D1503-600 | hSL-8D15-12-600 | KSL-SD16-03-600 | RELSD29-03 000
Field QC: Dup. Collected Dup.{Co0ZT)
Mamx : Sail Sail Serl Sail Sail Soii Soil

Uit | ug/Kg ugKg we/Kg ugKg ugkg ugKg ugKg

Date Sampled : D6/23/2000 06/23/2000 06/23/2000 06/23/2000 06/2372000 062372000 0672372000
Time Sempled : 10:53 09:58 10:12 0923 09:37 08:28 08:00

* oM cisture ¢ 47 58 40 50 45 39 50

pH:

Dilution Factor : t.0 i.9 1.0 1.0 1.0 1.0 1.0

| Commpotnd CRQL RBC Rovult  Flag Rewuit  Flag Remult  Flag Rosult  Flag Ramult Flag Ramit Plag Rewult Flag
"ﬁlﬂtmfmomﬁ —
Aoctone 10 7,800,000 N 3l B 110 8

Carbom Disulfide 10 1.800,008 N 1)

Methylene Chlonde 10 830,000 C v B TR B T8 B TR
2-Bumnone 10 47,000,000 N 26

1.1.}-Trichiorocthage 10 22,000,000 N

Carbon Tetrachlonde 13 49,000 C

B enzene 13 120,000 C 4 ]

Toluenc o] 15,000,000 N

T etrachloroethene 0 120,000 C

Chlorobenzooe 1] 1,600,000 N

Ethyibenzene 10 7,800,000 N

Tiylenee (totalt 10| 160,000,000 N T8

} 4-Dichlorobanzens 19 270,000 C

e clatile Chemnic Organic Compount.

Benzaldehyde 130 2 300,000 N 160 B 140 B iz0 B 160 B 82 B
Phenot 330 JTw.OOON
|_Asetoplsmone 136 *,200.600 N 82 R 36 B 46 B 49 B
4-Methylohenol 130_[_ 39000008

Naphthalene 310 16.000,000 N 52 I

Caprolseunn 130 39,000,006 N 100 B
$-Chloro-3}-methyiphenol 330 NTX

2-Methylnaphthalene 330 NTX S8 1 29 i 35 J 34 ]

1,1 -Biphenyt 330 3,500,000 N

Aconsphthyiane 30 NTX 42 )

Aocnaphthene 3 4,700,000 N

Dibenzofuran 3} 310,000 N

Fluorrne 3} 1100000 N

N-Nitrosodiphenylamine 330 1,100,000 C 100 ! 180 J 3] 48 ]

Ph th 110 NTX 280 1 86 T 37 ] 59 ] 150 J 120 J 56 1
Anthrscene 130 23,000,000 N §2 ]

Curbazole 330 120000 C 3]

Di-n-buryiphthalat 330 NTX 41 )

Fluorsnthene 330 3,100,000 N 320 ) 150 ) 3 ) 150 ) 150 J 7y )
Pyrene 130 2,300,000 N 370 I 340 J 43 I 110 1 330 J 180 1 160 J
Hutylbenzyiphthal 130 16,000,000 N W Ul
Benzoda matheens 330 8700 C 160 1 A0 J 55 100 J 90 ] 56 ]
[ Chrysene 130 F70.000C 180 | 330 ] 78 I 110 _J 110 ] 77
bis(2-E thylhexyliphthalete Q 420,000 C 190 B 260 B 150 8 400 B =8¢ B 4 B 310 B
Dhi-a-ootviphthal 0 1,500,000 N [§] Ul U, uJ uJ [¥]
Benzot b th 0 8,700 C 30 J 300 J U, 6 I 110 T 110 | 150 1
B enzofk fluonanthone 130 87,000 C ul 290 I [§] 36 I 110 J 100 J U}
B onzol s Jpyreno 330 8§70 C 150 ! 210 J [¥i] 45 ) 34 ] 94 ] 54 )
ladenot | L3 -cd)pyrens 330 5,706 C 17 ] 140 } UJ 0 J 58 ) 87 ) 47 ]
Dibenzoda,h anthracene 130 870 C UJ 1] Ul UJ [¥i] Ul
B enzol g hi )perylene 330 NTX 56 106 T Ul 55 ] 55 J 32 7. 56 1
Benzoic Acid 1670 [ 310,000,000 N

Pesticides/ PCBs

Aldrin 2 80 C

aipha-BHC 7 1,000 C

bota-BHC 7 1500 C 36 1 E8 J

deju-BHC J NTX 25 ]

[ s BHC (Lindeme) 17 150 C 5. 58 a5

Heptachlor 1.} 1,400 C 2.0 8 3g B8 i3 B 43 B 40 B i3 B 30 B
Heptachlor Epoxide 2 THOC

Diddng 33 400C 28 1

1 3-DDE 1 19,000 C

Endnin 3.3 23,000 N

Endosuifan | 2 NTX

Endosulfan [i 33 NTX

4+4-DDD 33 27,000 C

Endosul fan sulfsto 13 NTX

44-D07T 33 19,000 C 50 J

M cthoxychlor 17 396,000 N 1.7 T

Endrin ketoas 3.J NTX,

Endrin aldehyde 3] NTX 45 |

aipha-Chlordano 1.7 NTX

gamma-Chiordane 1.7 NTX 3B 20 B

Nos:




Table 2 Page 4ol Ty
Summary of Organic Compound Detections

CAGL = Contrmot Rsquired Quassisesion Limit

Flag = vae Qunlifier Code losewiay

cmmuple quantihos limis ~ CRQL X Drhlution Fastor

NTX = No Toxinity [formation

BBC - USHPA Ragion I Risik-Baied Comsmtration for Raudemtind soil,

REC tabvle dnded | /0500,

Sedbwnt Sampies
(up/Ke)
Cases 28200 28230 28200 28200 28200 ZB200 18200
Sample Number : CO0ZW COOZF C002G COOZX Co0ZY co0zz 0100
fSrampli.nnglion: ASL-SD16-12-600 | KSL-SD17-03-500 [ KSLSD18-03-600 | KSL-S219-03-600 | RSL-SDI19-12 600 | KSL-SD20-03-600 | KSL-SD20-1 2400
1eld QC:
Matrix : Seil Sl Sod Soil Scil Soit Sail
Usita : wwKg ugKg Ky wKg Ky wgKg kg
Dute Sampied : 06/23/2000 062272008 06722000 062372000 06/21/2000 06/2372000 06/23,2000
Tirne Sumpled : 08:45 12:08 11:30 15:15 15:22 14:39 14:47
* Morsture : 53 53 60 $2 48 41 45
pH: b
Dilution Factor : [ 10 1.0 1.0 10 1.0 1.0
Conspound CRQL RBC Rorut _Flag Result  Flag Rewult  Flag Reroit  Flag Ramilt Flag Rowkt Flag Ramlt  Flag
Polaile Organic Compounds
Acetone 10 7,800,00¢ N 4B
Carbon Disulfide & 7,800,006 N
Methylene Chlonde [} 850,000 C 8 B 10 B 13 B ] [ T B
?-Butanone [ 47,000,000 N
1,1.1-Trchlorethas 10 22,000,000 N UJ
Carbon 1 ctrachlonide 10 49,000 C UJ
8 enzene i0 120,000 C U
Tolucne 19 16,000,000 N ] U Ul
T ctrachlorocthone 16 120,060 C ] [ [
Chlorobmzene 10 1,600,000 N Ui 7] [¥]
Ethylbenzens 10 7,800,000 N Ui Ul Ul
ylenes (total) 10 150,000,000 N § B ] 3]
| #-Dichlorobeazene 10 270,000 C Ul Bi] ]
Semivelatils Organic Compound -
Benzaldehyde 330 7,800,000 N 220 B 200 B 170 B 61 B 6§ B 120 B
Phenol 330 47,000,060 N 360 1
{_Acctophenone 330 7.800,000 N 38 B 34 B 120 B
i-Methylphenol 330 1,500,000 N 450 1
N sphthalene 330 16,000,000 N [ ] 33 1
Caprolectam 330 19,000,000 N 67 8 56 B
4=Chloro-}-methyiphenol 330 NTX
2-Methytnaphthelons 130 NTX 3l J 85 J 17 ] 3 J
1, -Biphenyt 130 3.500.000 N
Accnaphthyicne 3¢ NTX 380 J 240 ]
Acensphthens 30 3,700,000 N
Dhbenzofuran 30 310,000 N 38 |
Fiuorene 130 3,100,000 N 46 ]
N Nitrosodiphenyiamine 330 1,300,000 C 400 !
Pheqanthrene 330 NT 130 1 68 | 220 J 330§ 30 | [
Anthracene 330 33,000,000 N 300 J 190 1
Carbazole 330 320,000 C 85 ] 16 ]
Di-n-butylphthalate 310 NTX
Fluomathene 330 3,100,000 N 91 1 180 1 7y 1 1,700 1,700 130 _J 120 1
Purens 130 2,300,000 N 82 ] 210 1 130 J 2,800 7 300 110 J 190 J
Butylbenzylphthaiste 330 16,000,000 N uJ
Benzo(s anthracenc 130 8,760 C I 126 J 511 1,900 1,700 8 _J 38 !
Chrysene 30 870,000 C 34 ] 140 1 61 ] 1,800 1,500 [ 120 _J
bis( = -E thylhexydwhthalate 30 420,000 C 520 B 410 B 526 B 170 B 360 8 46 B 4 B
Di-n-octyiphthal T 30 1,600,000 N U7 07 U7 U7
Benzo(b )i : 130 8,700 C 501 160 1 77 ] =500 _J 1,700 8% | 95 1
B ez x fluormthens 330 87,000 C UJ 36 J 35 ] 1,900 § 1,600 93 j 67 |
B enzofa jpyrene 330 370 C 37 1 110 J 56 1 3000 J 1,600 82 J 59 1
Indenol 1,2, 3<d)pyrene 330 3,700 C UJ 77 J 3] 1300 J 930 RN 41 ]
Dibenzol Lbanth 330 270 C W] U] ] 310 J 30 J
B enzol ghyl paryicae 330 NTx 01 71 W] 530 7 690 46 ] 36 ]
Bennoic Acid 1670 | 310,000,000 N
Prstcide/PCBs
Aldria B 180 C
aipha-BHC 1.7 1,000 C 1.4 1
bets-BHC 1.7 3300 C 0.74 J (%]
ddu-BHC 1.7 NTX
gamma-BHC (Lindane) 1.7 4,900 C T 6.9
Heptachl 1.7 1400 C 6 B 32 B 45 B T4 B 13 B 30 B 7 B
Teptachlor Eposcd 3 000
Dieldnn 33 400 C 24 ) §3 ]
44-DDE 3.3 19,000 C L4 ]
Endnn 3.3 23,000 N 3.0 1
Endosulfag | 2 NTX
Endosulfan 11 31 NTX
44-DDD 3 27,000 C 46 J
Eadosulfen sulfite 3 NTX 26 J 52 J
4,4"-DDT K 19.000 C 23 J 28 |
Methoxychlor 17 190,600 N
Eodrin ketone 33 NTX
Endrin aldshyde 13 NTX 49 7 [EN]
siphaChilordane 1.7 NTX 70 1
gamma-Chlordane 1.7 NTX 17 B 1.6 B 19 B
Nows:




Table 2 (PageSof )

Summary of Organic Compound Detections

Sediment Samples
(eg/Kg)

Case: 28200 28200 28200 28200 28200 28200 28200
Sample Number © coozZe £0078 CQ0ZC T00Z7 C00Z3 <0101 CG103
Sampling Location : KSL-SD21-03-600 | KSL-SDI2-03-600 | KSL-SD28-03-600 | KSL-SDT3-03600 | KSL-SD26-03-500 | hSL SD24-03.600 | hSL-SD25-03-600
Field QC: Dup. Collected Dup. (C00ZB) DPrup. Collected Dup. (COCZT)

Matrix : Soul Soil Sail Sod Soi} Sadl Soud
Unita : ugKg wg'Kg ugg ugKg upKg ugKg ugKg
Dute Sempied 0672372000 0672372000 06/23/2000 Q62272000 G6:22/2000 0672372000 Q6/2372000
Time Sampled 14:21 13:37 13:00 0%:135 09:28 16:26 16:43
*uMoisture : 48 36 29 34 32 % i1
pH :

Dilution Factor : 10 1.0 1.0 1.0 1.8 1.0 1.0

c CRQL RBC Result  Plag Rewclt Flag Rosult  Plag Rosult  Plag Reasult  Fliag Result  Flag Ramit  Flag
Folwide Organic Compesnds -

A petone 10 7,800,006 N 25 B

Cuarbon Disuifide 10 7,800,000 N

Methylene Chlonde 10 350,000 C 15 B § B 6 B 15 B 14 B = 8 29 B
-Butmone 10 47,000,000 N

L,1,!-Trichlorocthane 10 22,000,000 N 4 ]

Carbon T ctrachioride 10 49,000 C

Benzone 15 120,000 C

Toluene 10 16,000,000 N

T ctmehlorocthens 10 120,000 C 1 J

Chlorobenzene 0 1,600,000 N

Ethylbenzane Q 7.300.000 N

saylencs (total) ] 160,000,006 N

1 4-Dishlorobenzese ] 270,000 C

Semivolatila Orgenic Compound

Benzaldehyde 330 7,800,000 N 200 B 130 B 130 B i B

Phenol 130 47,000,000 N

Acctophenone 130 7,800,000 N 40 B 11 B 59 B 2T B 55 8 66 B
4-M ethylphenol 130 3,900,000 N 20 J 320 7 37 *

Naphthalene 130 16,000,000 N 130 | 77 1 190

Caprolsctam 130 19,000,000 N % B
+-Chloro-3-uethy!phonol 130 NT® . 30 !

2-Methylnapnthalens 330 NTX 00 J 100 1 310 !

1,1'-Bipheaoyi 330 3,900,000 N 1% J

Aceaphthylae 330 NTX [ 400 1 160 T

Acenaphthons 310 4,700,009 N 41 J

Dibenzofuran 330 310,000 N 70 ) 38 J 120 J

Fluoraio 330 3,100,000 N 32 ]

N-Nitmosodipheaaylamine 330 1,300,000 C

Ph i 110 NT ™ 30 J 410 ) 460 31 4 35 1

Agthrecens 130 3,000,000 N 56 ] 670 190 )

Carbazole 130 120,000 C 110 54 )

Ds-n-butyiphthal 130 NTX

Fl h 330 3,100,000 N JB0_J 1,900 1,100 110 J 96 |

P 330 2,300,000 N 550 § 4,900 + 1,800 150 | 95 J
| Butyibenzyiphthuiace 30| 16,000,000

Bonzo(a entt 330 8,700 C 100 1 =600 1,000 70 1 53 1
| Chrysee 310 870,000 C 420 | 31,000 1,200 9l ] 71 ]

bis(2-E thylhexyl jphthalate 3 420,600 C 260 B 230 B 260 B 290 450 B i1 B it B
Di-n-octyiphthalate 3 1,600,000 N [} Ui 56 |

B mzo(b)Bucrantbens 3 8,700 C 340 ] 3900 | 1,660 7 120 ] 9 J

B enzo(k jfluonathene 336 B'.',O_GGC 300 J 2200 J 880 ! 63 1 55

B enzol s )pyrene 330 870 C 270 1 1,900 | 800 J 64 J 1]

[ndemol |2} cd)pyvrens 330 87100 C 280 ] 1.500 J 540 ] S ) 40 J

Tib ahjanth 130 $70C 81 ] 370 J &0 J

Benzolz i perylens 130 NTX 720 1 200 J 30 1 T 36 J

Benzote Acid 1670 | 310,000,600 N

Pesricides/PCBs

Aldnn P4 380 C
[aipka-BHC 17 1000 C
|_beta-BHC .7 3,500C

deita-BHC .7 NTX

|_puece-BHC (Lindane) 7 4,900 C

Heptachlor 1.7 1,400 C 15 B 12 8 19 8 20 8 23 8 15 B 25 B
Heptachlor Epoxide 2 100C

Dieldrig 131 400 C 2% J

4,4'-DDE 3. 19,000 C 19 13

Endro 3,] 23000 N

Endosuifan | z NTX

Endosulfen {[ 33 NTX

4,4'-DDD 33 27,000 C

Endosulfan sulfste 33 NTN 33 J 19 7 10 ]

- 4.4-DDT 33 19,000 C 15 1 5.6 ) 21 12

Methomychlor 17 390,000 N 70 )
| _Eodnn ketone 33 NTX FEN

Endrin aldciryde 13 NTX 55 1

alphaChlordime 1.7 NTX

gamma-Chiordane 1.7 NT

Notes:

QL = Contrem Reguired Quamnitacion Lumil

Flag = sen Qualifier Codle Glossarias

umple quantiminon limis ~ CROL X Dihinon Famor

NTX = No Tosisity Iafonmasion

RBC = USHFA Region [T Risk-Basad Cosomeration for Rasideatial soil,

RBC tubbe dasesl 10008/00.




Tabie 2 (Page 6 of TY
Summary of Organic Compound Detections

Sedlment Samples
(ug/Kg)

Case: 23200 28200 28200 23200 <8200 28200 RGO
Sumple Number : 72506 72507 71508 71509 72510 72511 gy
Samplng Location : KSL-8D-50-03-700 [W.SL-5D-31-03-700 [KSL-SD-52-03-700 {K5L-5D-358-03-700 | RSLSD-33-03-700 |RSL-8D54.030700 K3L-SD-33-03-700
Ficd QC. Dup. Coliected Dup. of 12308

Matnix : Soil Sal Soil Sail Sail Soil Soi}

Laity : ugKg ugKg ug/Kg ugg ug/ie wKg nglg

Date Sampled : 772172000 72172000 772172000 /3173000 77212000 7/21.2000 772172000
Time Sarmpled : 14:2] 1349 12:13 12:33 11:58 10:42 §:54
Mot

pH:

Dilution Fuctor :

Copapormd CRQL RBC Result  Flag Rowat  Flag Rangt _Flar Rovult  Flag Ramlit  Flag Romalt  Flag Rowuit  Flag
mgmit Compounds

Acetons 10 7,800,000 N i9 B 4B §8 128 58 4B 17 B
Carbon Disulfide 10 7,800,060 N

Methylene Chlonide 10 350,000 C

2-B 10 47,000,000 N 1B

1,1,1-Tnchioroetsne 10 +=000,000 N

Carbon Tetrachlonde 10 49,000 C

Benzene 10 120,000 C

Toluene 16,000,000 N

T etrachioroethene 120,000 C

Chlorob 1,600,000 N

Ethylb 10 7,800,000 N

“ylenes (total) 10 160,000,060 N

1,4-Dichlorobazans 16 270,000 C

Semivolatile Orgunic Comp

B cizaldchyde 330 7,800,000 N

Phenio 330 47.000,009 N

A octophenone 33 7,800,000 N

+-Mathyiphenol 13 1,908,000 N

Naphthaiene 33 16,000,000 N 50 707 JoJ 60 J 3017
Caprodactan 130 39,000,000 N

4-Chioro-3-methyiphenal 310 NTX

2.Methyinaphthaieno 130 NTX 70 ] 7] 100 ) &0 J []

1,1"-Biphenyl 330 3,500,000 N

Acenaphthylene 30 NT

A, phtt 0 4,700,000 N

Dibenzofursn 0 310,006 N

Fluorenc [ 3,160,000 N

N -Nitrosodiphenytamine [ 1,300,000 C

Phcasathreas 0 NTX 300 J 100 J 100 J 100 1 300 ] 120 1
Anthmcene 23,000,000 N 60 J

Carbazole 320,000 C

Di--butylphthalate NTX
| Fluomnthene 33 3,100,000 N 40 J 100 1 100 J 309 J 110§
Pyrens 33 2,300,000 N 40 ] 13 } 100 I 300 I 300 T 110 J

Butylbenzyiphthalate 33 16,000,000 N 00 ] 540 ] 100 ] 300 1 500 1

B enzol s marthirecene: 130 8,708 C 120 J 160 J

Chrysene 0 870,000 C 160 ) 80 ] {10 J 160 J 100 7 90 J
bis2-Ethylbexyl yphtbaiste [ 420,000 C 19¢ B 420 B 120 B 100 B 300 8 120 B 9¢ B

Di-nmlﬂphg_nhm 0 1,600,000 N
| B onao(bfluonnthaue 330 8,700 C 100 ] 130 )

B enzol k uonmibene 330 87,000 C 90 | 90 ]

8 erzols pyrens 330 8I0C 90 J 100 ]

|ndenol 1,2,3-cd wyrene 330 8,700 C 701

Dibenzofs,hmnth 330 870C

Benzo{ g.h perylano 330 NT

Benzoic Acid 1670 | 310,000,000 N 308 7
[Pesticides PC]

Aldnn M 386 C 15.7 5.7 6.1 R 5.4 5.}

aipha-BHC L7 1000 C

beta -BHC L7 3500 C

deit-BHC 1.7 NI &4 JR

-BHC (Lindane) .7 4900 C

Heprachlor 1.7 1,400 C 4.6 R J2 R

Hepuchlor Epoxide 2 T00C J4 R 26 R

Dhcldrin 33 400 C

+4'-DDE 3] 19,000 C

Endrin 3] 200N

Eqndosulfan [ NTX I3 R

Endosuifan {i 33 NTX 5.7

+4,4-DDD 3 21000 C

Endosulfan sulfate ] NTX 253 7

4.4'-DDT K 19,000 C §4 R

Methoxvehior ki 390,000 N

Endnn ketone 31 NTX

Erdrin dd.ehxdﬂ 33 NTX

alphe-Chiordsns 1.7 NTX iR

garmma-Chlordame 1.7 NTx

Noms:

CRGL = Comtract Rempirsd Quasttion Limit

Tlag = san Qualifier Conths Ghomsinin

sampie qumtitntion limis = CRCL X Diltion Famor

NTX = No Tairy Infarmacion

RBC = USEFA Ragicah [IY Risk-Basad Copsantration for Ravidatial inl.

REC mble dated 1070400




Table 2 (Page T of T}
Summary of Organic Compound Detections

Sediment Samples
{ug’Kg)
Cuae 28200 2320¢
Sample Number : 12513 73514
Sampling Location : KSL-SD-36-03-700 }KSL-SD-57-01-700
Field QC:
Matrix Soil Sail
Uaita : ugKg ugkg
Date Sumpled : 702172000 772172000
Time Sanmpled ; 9:14 914
*aMoisture :
pH:
Diltion Fastor ©
Compound CROL RBC Result Flag Rorait  Flag
Folanle Organic {ompounds
Acetone 10 7,800,000 N 118 246
Carbon Disulfide 10 7,809,600 N
Methyiene Chionde 19 850,000 C
2-Butsnonc 1Q 47,000,000 N 34 B
I.1,1-Tnchloroethane 10 23000000 N
Carbon Tetrachionde 10 49,000 C
Benzene 19 120,000 C
T oluene 10 16,000,060 N
T etrachioroethono 10 120,006 C
Chlorobenzene 10 1.600,000 N
E thylbenscnc 10 7,800,000 N
sivlenes {towi) 10 160,000,000 N
1,4-Dicblorobenzeons 10 =10.000 C
Samivelanle Orgarmic Cowtp
Benzaidehyde 130 7,860,000 N
Phenal 330 47,000,600 N
Acetophenone 330 7,800,000 N
4-Methyiphenol 330 1,900,000 N
Nephthaiens 330 16,000,000 N 50 1
Caproisctam 130 19,000,000 N
4-Chloro-3-methylpheool 30 NTx
2-Methyinapiithal 330 NTX 70 I
1,1'-Biphenyl 3} 3,900,000 N
Acenaphthyicne 3 NT X
Acenaphthens 3 4,700,000 N
Dibenzofuran 330 10,0600 N
Fluorene 136 3,100,000 N
N-Nitrosodipherylamine 130 1,300,000 C
Phonanthrene 130 NTX 130 ] i3¢ ]
Anthrecee 330 23,000,000 N
Carbazole 30 120,000 C
Di-n-butylphthalate 130 NTX
F1 by 130 3,100,060 N 110 1 200 J
| Pyrene 330 2,300,000N 110 1 170 7
Butylbanzylphthalate 330 16,000,000 N
B enzof 8 Janthrvoene 339 8,700 ¢
Chrysene 870,000 C 100 1 170 1
bis( 2-Ethylherytiphthalats 420,000 C 1108 200 B
Di-nroctyiphthal 1,600,000 N
B enzo(b ¥ uonnthens 130 8700 C 70 ]
B anzofk uoranthene B 87,000 C
Benzola ] 870C
[ndeno(t,2.3 cd )pyrone 3} 8,700 C
Dibenzofa b snthrecane 136 870 C
Henzo{gh i perylane 130 NT
Benzoic Acid 1670 | 310,000,000 N $0¢ J
Potcide/MCBs
Aldris 2 380 C B4 R 9.1
| aipha-BHC 7 1,000 C
betaBHC 7 3506 C
deite-BHC J NTM
gxrryre-AHC (Lindane) T 4,900 C
| Hoptachlor 1.7 1400 C
|_Heptachlor Epoxide 2 760C 37 R 42 R
Diddrin 13 400 C
4,4-DDE 3. 19,000 C
Endnin 3.3 ~3000 N
Endosulfan [ 2 NTX
Bndosulfan [ 33 NTX
44'-DDD 3.} 27000 C
Endowulfan sulfate 3.3 NTX
+,4-DDT 33 19.000 C 9.5 R
Methaxyohlor 17 190,000 N
Endrin ketore 13 NTX
Endrin aldohyde 33 NTX 64 R
alpha-Chiordane 1.7 NTX
_Motdﬂm 1.7 NTX
Mo

CROQL ~ Contrect Ragmired Quinitittion Losii

Flag = s Qualifier Code Glosenrios

viiple quaatitation Hmis = CRCL X Dilgnon Fuowr

NTX = No Toxiciry [iformutu

RBC = USHPA Regias (T] Risk-Based Conssatration for Residenial scil,

RBC mble dased 10/03/00,




Table 3 (6 pages)
Sammary of Organic Compounds - Historical Sediment

Sample date: July 1997

ug/Kg

[FTELD SAMPLE NUMBER

SD-06

. SD-0s

SD-19

SD-{0 ]

| LABORATORY SAMPLE NUMBER

97072335

97072934

STTII57

970972538

97072439

INQL FACTOR

d.9%

0.99

JPER(ENT SCLID (105°C)

303

pak)

53.1

350

413

HAZARDQUS SUBSTANCE

¥ alatiie Oreamics

NQL)

JAcemne

P

[R-Biuranone

wytbenzene

e -Sutyibenzene

Disnifide

JChiorobenzeac

~Chicroethyivaryl Ether

2-Chlorominene

i-Chismtoivens

1.2, 4-Trimethyibexrene

1.3.5-Tricte=tivyibesaens

Vinyt Accrase
iyl Qllaride

IIIIIIIII”Iillllll!llllﬁl!ﬁ

IIIIIIlII—Ii!IlllllIllll!r.:
2]

ll!llllil—-llillllIl'lllllll

Gggaigagsaannaaaaananne

RN RN anunnnnnne
&

Lylens
- Xylene isoeners

LY B4 %9 [¥Y [V [P £V IV 7Y 99 1V e
= Y uuuuuuuuuuuuuu

arEs:

wykyg - dicragomg pat Kilogims
NGL - Nemsimal Quanticesicn Limic

—me Nt Drstecaesd

B - Nat Desected. Subssestinily irve e level mpored is iaborasory or field blsics.
11 - Nor dmected. Quamtication [nie & cxticomes,

Sowrce:
Table 4, Weston Sie Inspection

Repore
dated Awgnxt 7/, 1998

Swmwple qnewtitation imit = NQL ® NQL FACTOR



_ Table 3 {6 pages)

Summary of Organic Compounds - Historical Sediment
Sample date: July 1997

ug’Kg

JFIELD SAMPLE NUMBER

SD-11

SD~i

SD-14

SD=i3

ORATORY SAMPLE NO. ]

IT0TLSH0

7072341

F7OT2S43

STOTLS44

GL FACTOR

0.99

IPERCENT SOLID (105°C)

74,4

743

|
OUS SUBS TANCE
[Vaiatile Organics NQL

(A cetone I

La
[~

3]

3
5
3
5
5
h)
k)
\Chivpetane 3
5
5
b
3
5
5
b

{Muthryiene Chioride

- Propryibexzrne

1.2.4-Trimethyylbearene

1.3.5-Trimethythenzene

b ]
5
5
5
ToMene 3
3
5
3
b

Viryl Accmns

Wiyl Chiorioe

—

[0-Xylene 9

G angiEaaaanaonnnannnn:

apnuunaEaiaunnaannanns

PP Xytexe: smmery 3

pepeppefep = e pe e pn i e b Ly e
&

g erepep=pa e fep e et L Lepa =
g

SIRIRERY - '
RO annunonG

Neotex
up'Ky- micogpm par Klogas
- Nomtied Cumcimtion, L

Smampia umisming Limit = NGE. * NGL FACTCR

8 - Nt Desscand, Ssbesarwsinily sivowe the jevel copori in Lehwearery or fiekd blasdes,

— = Nt Dasscansl

1 - Acslyss gresme. h-uvi-uu—tu-—-uund-hwdzu-m

LT - Mot dtecod, (Jomecitacion Dt i cotimmend

Source:
Table 4, Weston iz Inspection

Report
daved Awgust 31, 1993




Summary of Organic Compounds - Historical Sedimens
Sample date: July 1997

Table 3 (6 pages)

mg/Kg
JFIELD SAMPLE NUMBER SD-01 SD-02 S0-03 SD-04 SD-05
.ABORATCRY SAMPLE NUMBER 97072530 97072531 97072532 97072533 J0TIS4
INQL FACTCR 1 i ! ! 1
PERCENT SOLID (105°C) 524 713 7.3 ‘ kx| 254 |
Bacicgronod |
QUS SUBSTANCE
ile Organicy NQL |
Aceoapthens 033 — al ] —-— — -1
] 033 — 036 —_ — -
ex(a)Anthracene 033 0.06 1 097 J J -
enzo(a)Pyrese 033 Q.04 I 0587 — .04 ] —
{Ben(b)Fiuoranthere 333 § o008 I ¥ 0 — y 008 f] 006 | I
Bauo(gh i) Peryiene 0.13 — 037 - — -
{Benz(k)Finoranthens 033 § 0.04 J § 039 — 0.04 J s |l
Beazyl Alcoial 033 —_ - [17] — uJ — Uy - | W
{Bix (2-Etiryihacyi) Plrhalzoe Q.33 0.0% )

e 033 - Q.08 I — —_
= 5 3T = = =
{Di-o-Butyipisthalate 033 - — — - -

2,h)Anthracene .33 — 62 ] — - -

055 - 0.0% J - -~ -
Dichiorobegzidine 0s7 | — - uj -y~ TEF~ U
ittty iphthaize 033 — — o — -
nocanthene [ Kx] 0.1 I 249 — 0.7 3 s | 3
[Fiarens 0.33 - 0! | i - - -

i 0.33 — urf — w — uj — w - lu
Ed-n(x.z.z-d}m 833 - 034 = - - —
2-Methtyinapitheicne 033 — a2 1 — - -
d-vleiryinherol 33 .04 I —_ 1.04 ! -— -
[Nephitaicoe 053 —_ 4.08 J - — -

re— 57 i — — — -
troscdiphenrytamine 43 - a.08 ! —_
[Phensatirene a3 | do7 | ] | 12 — = ae | !
PEY — — — g =
H 033 | o1 { T { 137 — aos | J ¥y edm | d
smcl Pesticisies NQL
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Table 6 (Page 1 of 1)
Summary of Concrete Leachate Well (LW01-LW02) Analytical Results
Frequency and Range Detected

May 2001
Compound/Anslyte | RBC | Frequency] Range [¥requency | Range
Volatile Organic Compounds

/L,

na
i na
Ethylbenzene 130N 172 21 - 2] 7a
Isopropylbenzene 4IN 22 sy, _ - 51 i
Xylenes (total} 1200 N 2/2 kS - 9J na
Semivolatile Organic Compounds

L5 (agtion lovel}

NTX

BN

NTX - -
SELENIUM 18N na na
SILVER 18 N na na
SODIUM NTX IEH)S - 3E+05 3EH)S - 306000
THALLIUM 0.26 N na na
YANADIUM 26 N na na
ZINC 1,LIOON na 0/0 na
CYANIDE 73N na 0/2 na

Contaminants of potential concern (based on human risk assessment selection criteria)
Note : Letter and symbol codes are defined in the organic and inorganic data qualifier
code glossaries (see report appendix). '
1/16 = Number of detections/Numnber of usable results
NTX = No Toxicity Information
na =Not Applicabie
RBC = USEPA Region Il Risk-Based Concentration for tap water, RBC table dated 10/05/00.
Two (2) concrete leachate well samples were collected.



Table 7 (Page 1 of 1)
Summary of Leachate Seep Analytical Results
Frequency and Range Detected

May 2001
Compound/Analyte |  RBC [Frequency] Range
Volatile Organic Compounds
ug/L,

1,1-Dichloroethane - S00N 1/4 03] - 03]
1,2-Dichlorobenzene 550N 1/4 04 ] - 047
1,4-Dichlorobenzene 47C 2/4 2] - 2
Chloroethane 36C 2/4 2] - 3]
Dichlorodifluoromethane 350N 1/4 2 - 2
Ethylbenzene 1300 N 1/4 04] - 0417
Isopropylbenzene 430N 2/4 27 - k]
Methyl tert-Butyl Ether 6300 N 1/4 0.9 - 0.9

| Xylenes (total) 12000 N 1/4 3 - 3

Semivolatile Organic Compounds

ug/L

Caprolactam 18000 N 2/4 5] - 6]
Naphthalene 6.5 N 2/4 1] - 2]
N-Nitrosodiphenylamine 140 C 2/4 6] - 9]

Pesticides and PCBs
Heptachlor spoxide | 0074C | 14 | 0.0561] - 0.056 1

Inorganic Analytes
ALUMINUM 37000 N 2/2 510 - 13600
ANTIMONY i5N 0/4 na
ARSENIC 045C 2/3 20.1 - 31.6
BARIUM 2600 N 4/4 173 - 3340
BERYLLIUM 73N 1/4 31 - ERWI
CADMIUM 18 N 1/3 4.5 1 - 4.5 ]
CALCIUM NTX 4/4 61200 - 113000
CHROMIUM 55000 N 3/4 5.1 ] - 185 L
COBALT 2200 N 4/4 1.6 [1 - 53.7

| COPPER 1500 N 1/1 86.9 - 86.9
IRON 11000 N 4/4 362 - 71200
LEAD 15 (action level) 1/4 149 - 149
MAGNESIUM NTX 4/4 6190 - 43800
MANGANESE 730 N 4/4 462 - 2310
MERCURY 11 N 0/4 na
NICKEL 730 N 22 332 - 42.7
POTASSIUM NTX 4/4 52507 - 147000 +]
SELENIUM 180 N 0/2 na
SILVER 180 N 1/4 1.6 [JL - 1.6 [IL
SODIUM NTX 4/4 13700 - 480000
THALLIUM 26N 3/3 4.6 1 - 6.4 [1
VANADIUM 260 N 1/4 537 L - 537 L
ZINC 11000 N 1/1 1270 - 1270
CYANIDE 730N 0/4 na

= Contaminants of potential concem (based on human risk assessment selection criteria)
Note : Letter and symbol codes are defined in the organic and inorganic data qualifier
code glossaries (see report appendix).
1/16 = Number of detections/Number of usable results
NTX = No Toxicity Information
na = Not Applicable
RBC = USEPA Region III Risk-Based Concentration for tap water, RBC table dated 10/05/00.
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Table 9 (Page 1 of 1)
Summary of Leachate Wells (LW03-LW08) Analytical Results
Frequency and Range Detected

May 2001

Compound/Analyte ! RBC [Frequencyl Range |Frequency] Range
Volatile Organic Compounds
ug/L
Chloroethane 3.6C 1/9 2] - 211 na
1,4-Dichlorobenzene 047C i/9 17 - 1] na
Semivolatile Organic Compounds
N-Nitrosodiphenylamine] 14C | 1/ | 5 - 51 | na
Inorganic Analytes Dissolved Metals Total Metals
u
ALUMINUM 3,700 N (/4 E:;L 3/8 763 - 184000
ANTIMONY 1.5N 0/9 na 1/9 1838 ] - 18.8
| ARSENIC 0.045 C 4/9 2.8 []L - 36 2/6 30.3 - 230
BARJUM 260N 9/9 10.5[1 - 1850 9/9 1190 - 5300
BERYLLIUM 73N 1/9 0.1 1L - 0.1 [IL 1/9 16.8 - 16.8
CADMIUM 18N 0/9 na 1/9 28.8 28.8
CALCIUM NTX 9/9 15100 - 255000 9/9 15100 - 253000
CHROMIUM 5500N 1/7 14] - 1.4 {1 4/9 1 - 346
COBALT 220 N 2/9 153[] - 77.1 4/9 221 - 247
COPPER 150 N 01 na 1/3 918 - 918
| IRON 1,100 N 9/9 704 - 114000 9/9 575 - 496000
LEAD _ 15 (action level) 0/9 na 1/9 757 - 757
MAGNESIUM NTX 9/9 30001 - 29700 9/9 31901 - 43500
MANGANESE 73N 9/9 190 - 13200 9/9 168 - 19700
MERCURY 1.IN 1/9 0.43 - 043 39 025K - 3.3
NICKEL 73N 4/9 3 - 298 25 302 - 369
POTASSIUM NTX 9/9 148 [1 - 112001] 3/9 123 [)J - 25800
SELENIUM 18 N 1/9 341 - 34 ] 0/9 na
SILVER 18N 1/9 4.5 L. - 4.5 [IL 1/9 2.7 [1L 2.7 [1L
SODIUM NTX 9/9 2250 ] - 51300 9/9 2370 [1 - 390007
THALLIUM 0.26 N 1/9 4.1 [K - 5.3 [IK 0/9 na
VANADIUM 26N 0/6 na 1/7 434 - 434
| ZINC 1,100 N /1 499 - 499 22 511 - 2660
CYANIDE 73N 0/0 na 0/9 na

= Contaminants of potential concern (based on human risk assessment selection criteria)
Note : Letter and symbol codes are defined in the organic and inorganic data qualifier

code glossaries (see report appendix).

1/16 = Number of detections/Number of usable results
NTX = No Toxicity Information

na = Not Applicable

RBC = USEPA Region ITI Risk-Based Concentration for tap water, RBC table dated 10/65/00.
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Table 11

Kim Stan Landfill
Detections Exceeding Federal MCLs
Compound or | MCL MCLG | Locations exceeding the MCL | Maximum Detection
Analyte (ug/l) . | (ug/h) Concentration | Exceeded
Detected MCL by:
Arsenic 10 0 LwWO3D 61.6 51.6 ugl
MWO07 75.0 65 ug/L
Barium 2000 2000 Lwo1, LW02 3080 1080 ug/L
LW0O3S 2230 230 ug/L.
Thallium 2 0.5 LWOI, LW02 17.0J 15 ug/L
LWO3D, LW04, LWO05, 18.21 16.2 ug/L.
LW0O7, LW0O8S
MW02, MW0OS, MW06, 16.0L 14 ug/L
MW07, MW10D, MW1IS,
MWIL1D, MWI15, MWI16
Vinyl Chloride | 2 0 MWO06 4] 2 ug/L

LWO! and LWO02: Out of service concrete leachate collection wells
LW03 to LW08: Leachate monitoring wells. (LW03, LW06, and LWORB are cluster well locations)
MWOI1 to MW07: Off-site monitoring wells




Table 12
Summary of Potable Analytical Results
Frequency and Range Detected

May 2001
Compound/Analyte | RBC [Frequency] Range
Volatile Organic Compounds
ug/L
Acetone | uN ] e ] 21 - 22]
Inorganic Analyres
ug/L
ALUMINUM 3,700 N 0/4 na
ANTIMONY I.5N 0/5 na
ARSENIC 0.045C /4 na
BARIUM 260N 5/5 1391 - 1110 ]
BERYLLIUM 73N 0/4 na
CADMIUM 1.8 N 1/3 12.9 - 12.9
CALCIUM NTX 3/3 g44 1 - 92500
CHROMIUM 3500 N 0/6 na
COBALT 220N 3/6 1.5 - 1.8 []
COPPER 150N 11 30.8 - 30.8
IRON 1,LIDON 4/5 1840 - 7700
LEAD 15 {action level) 1/6 23.6 - 23.6
MAGNESIUM NTX 6/6 152 [] - 8300
MANGANESE 73N 5/5 1500 - 436
MERCURY 1.1N 1/6 0.96 - 0.96
NICKEL 73N 0/2 na
POTASSIUM NTX 6/6 245 ] - 1310 [}
SELENIUM 18 N 0/6 na
SILVER 18N 1/6 19 - 1.9
SODIUM NTX 6/6 1950 {}J - 125000
THALLIUM 026 N 1/6 521K - 5.2 [IK
VANADIUM 26 N 0/6 na
ZINC 1,100 N 272 346 - 575
CYANIDE 73N 0/5 na

= Contaminants of potential concern (based on human risk assessment selection criteria)
Note : Letter and symbol codes are defined in the organic and inorganic data qualifier
code glossaries (see report appendix). '
1/16 = Number of detections/Number of usable results
NT = No Toxicity Information
na = Not Applicable
RBC = USEPA Region I1I Risk-Based Concentration for tap water, RBC table dated 10/05/00.
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Table 18.1
Risk Characterization Summary - Carcinogens
Adult Resident

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Aduit
Carcinogenic Risk
Exposure Exposure Chemicals of Externai Exposure
Medium Medium Point Concem Ingestion | Inhalation Dermal {Radiation} Routes Total
Ground Water Ground Water |Tap Water vinyl chloride 140E-05 | 3.60E-07 | 780E-07 N/A 1.50E-05
Tap Water arsenic 1.10E-03 -- 2 90E-06 NIA 1.10E-03
Tap Water iron -- -- -- NIA
Tap Water manganesa -- -= - NIA
Tap Water thailium - - - N/A
Ground Water Risk Total 1.10E-03
Total Risk 1 10E-03
Key

-- : Toxicity criteria are not availability to quantitatively address this route of exposure.
N/A: Route of exposure is not applicable to this medium.

Risk Characterization

Table 18.1 provides risk estimates for the significant routes of exposure. These risk estimates are based on a reasonable maximum exposure and were
developed by taking into account various conservative assumptions about the frequency and duration of a adult's exposure to ground water, as well as

the toxicity of the COCs (vinyl chloride, arsenic, ircn, manganese, and thallium). The total risk from direct exposure to contaminated ground water at this
site to a future adult resident is estimated to be 1.10 x 10°. The COCs contributing most to this risk level are arsenic and vinyl chioride in ground water.

This risk level indicates that if no clean-up action is taken, an individual would have an increased probablity of 3 in 100 of developing cancer as a result
of site-related exposure to the COCs.




Table 18.2

Risk Characterization Summary - Carcinogens
Child Resident

Scenario Timeframe: Future
Receptor Population: Rasident
Receplor Age: Child
Carcinogenic Risk
Exposure Exposure Chemicals of External Exposure
Medium Medium Point Concem ingestion [ Inhalation Dermal (Radiation) Routes Totat
Ground Water Ground Water | Tap Water vinyl chloride 7.90E-06 | 3.20E-07 1.80E-07 N/A B.40E-06
Tap Water arsenic 6.20E-04 -- 6.70E-07 N/A 6.2CE-04
Tap Water iron - -~ -~ NFA
Tap Water manganese - - - NIA
Tap Water thallium b - - - NIA
Ground Water Risk Total 6.30E-04
Total Risk 5.30E-G4

Key

-- : Toxicity criteria are not availability to quantitatively address this route of exposure.

N/A: Route of exposure is not applicable 1o this medium.

Risk Characterization

Table 18.2 provides risk estimates for the significant routes of exposure. These risk estimates are based on a reasonable maximum exposure and were
developed by taking into account various conservative assumptions about the frequency and duration of a child's exposure 1o ground water. as well as
the toxicity of the COCs {vinyl chloride, arsenic, iron, manganese, and thallium}. The total risk from direct exposure to contaminated ground water at this

site to a future child resident is estimated to be 6 30 x 10 The COCs contributing most te this risk level are arsenic and vinyl chloride in ground water.




Table 18.4
Risk Characterization Summary - Non-Carcinogens

Resident Adult
Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Nan-Carcinogenic Hazard Quotient
Exposure Exposure Chemicals of Ptimary Exposure
Medium Medium Point Concem Target Organ | ingestion | Inhalation Dermal Routes Total
Ground Water Ground Water |Tap Water viny! chioride Liver 1.80E-02 | 2.50E-03 1.00E-03 2.20E-02
Tap Water arsenic Skin 6.80E+00 -- 1.80E-02 6.8DE+00
Tap Water iron Blood 1.90E+Q0 -- 2.30E-Q2 1.90£+00
Central Nervous
Tap Water manganese System 4 10E+00 -- 4 40E-02 4 20E+00
Tap Water thallium Blood 2.10E+00 3.1GE-02 2. 10E+00
Ground Water Hazard Index Total 15
Receptor Hazard Index 15
Blood Hazard Index 4 Q0E+Q0
3kin Hazard Index 6.8
Central Nervous System Index 4.2
Liver Hazard Index 2.20E-02

Key

--- : Toxicity criteria are not availability to quantitatively address this route of exposure.

N/A: Route of exposure is not applicable 1o this medium.

Risk Characterization

Tabile 18.4 provides hazard quotients {HQs) for each route of exposure and the hazard index {sum of hazard quotients) for all routes of exposure, The
Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard index (H1} greater than 1 indicates the potential for adverse
noncancer effects. The estimated HI of 15 indicates that the potential for adverse noncancer effects could occur from exposure to contaminated ground
water containing vinyd chieride, arsenic, iren, manganese, and thallium.




Table 18.5
Risk Characterization Summary - Non-Carcinogens
Resident Chiid

Scenario Timeframe: Future
Receptor Papulation: Resident
Receptor Age: Child
Non-Carcinogenic Hazard Quotient
Exposure Exposure Chemicals of Primary Exposure
Medium Medium Foint Concern Target Organ | Ingestion | Inhalation Dermal Routes Total
Ground Water Ground Water |Tap Water vinyl chlaride Liver 4.30E-02 | B.BOE-03 | 1.00E-03 5.20E-02
Tap Water arsenic Skin 1.6CE+01 -- 1.70E-02 1.60E+01
Tap Water iron Blood 4.50E+00 -- 2.20E-02 5.90E-01
Central Nervous
Tap Water manganese System 9.80E+00 -- 4.20E-02 9.80E+00
Tap Water thallium Blood 5.00E+00 2 90E+02 5.00E+00
Ground Water Hazard Index Total 315
Receptor Hazard Index 315
Blood Hazard Index 517
Skin Hazard Index 16
Central Nervous System index 98
Liver Hazard Index 5.20E-02

Key

-—: Toxicity criteria are not availability to quantitatively address this route of exposure.

N/A: Route of exposure is not applicable to this medium.

Risk Characterization

Table 18.5 provides hazard quotients (HQs) for each route of exposure and the hazard index (sum of hazard quotients) for all routes of exposure. The
Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard index (HI) greater than 1 indicates the potential for adverse
noncancer effects. The estimated Hi of 31 5 indicates that the potential for adverse noncancer effects could occur from exposure to contaminated
ground water containing vinyt chlaride, arsenic, iron, manganese, and thallium.




Table 18.6
Risk Characterization Summary - Non-Carcinogens
Industrial Worker

Scenario Timeframe: Future
Receptor Population: Industrial Worker
Receptor Age: Aduit
Non-Carcinogenic Hazard Quotient
Exposure Exposure Chemicals of Primary Exposure
Medium Medium Point Concemn Target Organ | Ingestion | Inhalation Dermal Routes Total
Ground Water Ground Water [Tap Water vinyl chloride Liver 6.50E-03 - - 6.50E-03
Tap Water arsenic Skin 2.50E+00 -- - 2. 50E+00
Tap Water iron Blood 6.90E-01 -- -- 6.90E-01
Central Nervous
Tap Water manganese System 1.50E+00 -- - 1 50E+00
Tap Water thallium Blood 7 60E-01 7 60E-01
Ground Water Hazard Index Total 5.45
Receptor Hazard Index 545
Blood Hazard Index| . 145
Skin Hazard Index 25
Centrai Nervous System index 15
Liver Hazard Index 6.50E-03
Key

-—: Toxicity criteria are not availability te quantitatively address this route of exposure.
N/A: Route of exposure is not applicable to this medium.

Risk Characterization

Table 18.6 provides hazard quotients (HQs) for each route of exposure and the hazard index (sum of hazard quotients) for all routes of exposure. The
Risk Assessment Guidance (RAGS) for Superfund states that, generally, a hazard index (MI) greater than 1 indicates the potental for adverse
noncancer effects. The eslimated HI of 5.45 indicates that the potential for adverse noncancer effects could occur from exposure to contaminated
ground water containing vinyl chloride, arsenic, iron, manganese, and thallium.




Table 19
Cost Estimate Summary for the Selected Remedy

Dascription Quantity Unit Unit Cost Cost
A. Multl-Layer Cap Construction
1. Mabilization/Demagbilization — LS - $35.000
2. Mutti-Layer Cap Construction
Sediment & Erosion Controls - LS - $50,000
Clearing/Grubbing 24 acre $1,500.00 $36,000
UST Removal & Undergreund line/MH Abandonment -— LS — $30.000
Ger?eral Site Regrading (cap subgrade, SW swales & 7.000 oy 54 00 $28.000
basins)
Subgrade Densification 24 Acre $1.000.00 $24 000
Bedding Layer Instaltation 4,000 Cy $20.00 $80 000
Geocompesite Gas Venting Layer 116,160 SY $405  $470.448
40 mii LDPE Gecmembrane 116,160 SY $3.80 3441408
Geocompaosite Orainage Layer 115,160  SY $4.05 3470448
Cover Soil Layer (18" thick over 24 acres) 58,080 CY $2000 3%1,161,600
Settiement Monitors 8 EA 375000 $6.000
Topsail Installation (6-inch thickness) 24 Acre  $16,100.00 3386400
Vegetative Cover {Seeding/Muich) 24 Acre 3450000  $108.000
3. Gas Management System
Subcaontractor Mob/Demob — LS — $3.000
Gas Menitoring Wells (Totat 7, 20" deap) 140 LF $50.00 $7.000
Gas Monitoring Wells Stick-up Assembty 7 EA $500.00 $3.500
Gas Vents (45 Total. 37 subsurface, B wirisers} 1914 LF $60.00 $114,840
Gas Vent Riser Assembly witurbine ventiators 8 EA $650.00 $5.200
4, Security Fencing/Gates
8 Foot Chain-Link-Fence (around 8 individual vents) 960 LF $27.00 $25,920

8. Collector Trench/Barrier Wall installation, Pump and Treat with Discharge to Low Moor WWTP

1. Mobilization/Demoabilization 1 LS $25.000 $50,000
2. Forcermain From KSL to Gravity Sewer Connection
Force Main (2-inch) 7800 EA $40 3304000
New Dupiex Pump Stations 2 EA 520,000 $40,000
3. Gravity Sewer Improvements
Gravity sanitary sewer 12" PVC 2400 LF $50  $120,000
Gravity sanitary sewer, 15" PVC 100G LF $65 365,000
Manholes w. F&C 16 EA $2,000 $32,000
E&S5 Contral 1 L5 $20.000 $20.000
Orainage and pavement 1 LS $10,000 $10.000

4. Upgrades to Low Moor WWTP
New sequencing batch reactor {SO R diameter, 20 . high,
bolted glass-fused steel tank with access platform, influent

and effluent piping, air piping, access road, misc. drainage, - =S - $400.000
fence and E&S).
5 Leachate Collector Trench/Barier Wall (Bio-Polymer
" Trenching)
Subcentractor Mcb./Demob. — LS — $133 000
Coliector trench installation 24950 SF 37.75 $183.363
Geotextile enveiope 1,250 LF $14 50 $18.125
Wet well installation 4 EA $7.50C.00 $15,000
HDPE liner 24950 SF $3.50 $87.325
Compatibility & treatabiity testing 1 LS $18.000.00 $18,000
C. Off-Site Groundwater Monitoring
1. Signs 1 LS $500 500
2. Deed Restrictions 1 LS $15,000 $15,000
Subtotal $5,008,077
Contingency On Construction Capital Costs (25%) $1.586.019
Remedial Design and Construction Management (15%) $751.211

Total Capitat Cost $7,345.000



Table 19 (continued)
Cost Estimate Summary for the Selected Remedy

Description Quantity Unit

A. Multi-Layer Cap O&M

1. Years 1 through 5

Visual Inspectiane {Quarterly) LS
Gas Monitoring Well & Gas Vent Monitoring
- LS
(Quarterly)
Mowing (Semi-annually) --- LS
Site Maintenance, (Revegetation, cover repair,
LS
settlement, sed. Removal, etc.)
Subtotal Annual O&M Costs, Years 1-5
2. Years 6 through 30
Visual Inspections (Quarterly) - LS
Gas Monitoring Well & Gas Vent Monitoring
LS
(Annually)
Mowing (Semi-annually) - LS
Site Maintenance, (Revegetation, cover repair, . LS
settlement, sed. Removal, etc.)
Subtotal Annual O&M Costs, Years 6-30
B. Pump and Treat with Discharge to Low Moor WWTP
Wastewater disposal fee for discharge to the
-gal
1. LMWWTP 3,285 1000-ga
Subtotal Annual Q&M Cost
C. Off-Site Groundwater Monitoring
1 Groundwater/Leachate Monitoring - Quarterly 75 Year

" Sampling

Total Annual O&M Cost (1-5 Years)

Total Annual O&M Cost (6-30 Years)

Unit Cost

$4.5

$2,000

Cost

$6.000
$9,000
$6,000
$25,000
$46,000

$6,000
$2,250
$6,000
$15,000
$29,250

$14,783
$14,783

$152,000

$212,783

$196,033



Table 19 (continued)
Cost Estimate Summary for the Selected Remedy

Preferred Alternative - Summary of Present Worth Analysis

Multi-  Pump & Off-site Annual O&M Discount p
Year Capital Cost Layer  Treat Groundwater Total Cost Factor resent
Cap  (LMWWTP) Monitoring Cost (7%) Worth
$7,345,000 30 $7,345,000 1.000  $7,345,000

$46,000 $14,783 $162,000 $212,783 $212,783 0.935 $198,862
$46,000 $14,783 $152,000 $212,783 $212,783 0.873 $185,852
$46,000 $14,783 $152,000 $212,783 $212,783 0.816 $173.694
$46,000 $14,783 $152,000 $212,783 $212,783 0.763 $162,331
$46,000 $14,783 $152,000 $212,783 $212,783 0.713 $151,711
$29,250 $14,783 $152,000 $196,033 $196,033 0.666 $130,625
$29,250 $14,783 $152,000 $196,033 $196,033 0.623 $122,079
$29,250 $14,783 $152,000 $196,033 $196,033 0.682 $114,083
$29,250 $14,783 $152,006 $196,033 $196,033 0.544 $106,629
$29,250 $14,783 $152,000 $196,033 $196,033 0.508 $99,653
$29,250 $14,783 $152,000 §198,033 $196,033 0.475 593,134
$29,250 $14,783 $152,000 $196,033 $196,033 0.444 387,041

$29,250 $14.783 $152,000 §196,033 $196,033 0.415 $81,347
$29,250 $14,783 $152,000 $196,033 $196,033 0.388 $76,025
$29,250 $14,783 $152,000 $196,033 $196,033 3.362 $71,051

$29.250 $14,783 $152,000 $196,033 $196,033 0.338 $66,403
$29,250 $14.783 $152,000 $196,033 $196,033 0.317 362,069
$29,250 $14,783 $152,000 $196,033 $196,033 0.296 $57,999
$29,250 $14,783 $152,000 $196,033 $196,033 0277 $54,205

22l ronll0eNOnRwN SO

20 $29,250 $14,783 $152,000 $198,033 $196,033 0.258 $50,659
21 $29,250 $14,783 $152,000 $196,033 $196,033 0.242 $47.344
22 $29,250 $14,783 $152,000 $196.033 $196,033 0.226 544,247
23 $29,250 $14,783 $152,000 $196,033 $196,033 0.211 $41,352
24 $29,250 $14,783 $152,000 $196,033 $196,033 0.197 $38,647
25 $29,250 $14,783 $152,000 $196,033 $196,033 0.184 $36,119
26 $29,250 $14,783 $152,000 $196,033 $196,033 0.172 $33,756
27 $29.250 $14,783 $152,000 $196,033 $196,033 0.161 $31,548
28 $29,250 514,783 $152,000 $196,033 $196,033 0.150 " 529,484
29 $29,250 $14,783 $152,000 $196,033 51986,033 0.141 $27,555
30 $29,250 $14,783 $152,000 $196,033 $196,033 0.131 $25,752
TOTAL  $7,345,000 $5,965,000 $13,310,000 $9,847,000

Total Present Worth Cost $9,847.000

Notes

LS = Lump Sum; EA = Each; SF = Square Foot; LF = Leniar Foot

Cost Estimates are within +50% to -30% accurace expectation.

Cost estimate based on EPA Manual EPA 540-R-00-002 guidance document.

Telephonic quotes were obtained from most vendors.

O&M Costs are reported as present worth estimates given a 7% discount rate for a 30 year duraion.
Wells MW03, MW04, MWO5, MWOB, MWO7, MW08, MWO0S, MW10S, MW10D, MW11S, MW11D,
LWO3S, LWO03D, LWOBS, LWOSD, LW01, LW02, LS05, LS03 will be sampled on a quarterly



Table 19 (continued)
Cost Estimate Summary for the Selected Remedy

Preferred Alternative - Summary of Present Worth Analysis

Multi-  Pump & Off-site Discount

Year Capitaf Cost Layer  Treat Groundwater Annual O&M Total Cost Factor Present
Cap  (LMWWTP) Monitoring Cost (7%) Worth

0 $7,345,000 30 $7.345,000 1.000 $7.345000
1 $46,000 $14.783 $152,000 $212,783 $212,783 0.935 $198,862
2 $46,000 $14,783 $152,000 $212,783 $212,783 0873 $185,852
3 $46,000 $14,783 $152,000 $212,783 $212,783 0.816 $173,694
4 $46,000 $14.783 $152,000 $212,783 $212,783 0.763 $162.331
5 $48,000 $14 783 $152,000 $212,783 $212,783 0713 $151.711
6 $29,250 $14,783 $152,000 $196,033 $196,033 0.666 $130,625
7 $29 250 $14,783 $152,000 $196,033 $196,033 0.623 $122,079
8 $29,250 $14,783 $152,000 3$196,033 $196,033 0.582 $114,093
g $29,250 $14,783 $152,000 $196,033 $196,033 0.544 $106,629
10 $29,250 $14,783 $152,000 $196,033 $196.033 0.508 $99,653
11 $29,250 $14,783 $152,000 $196.033 $106,033 0.475 $93.134
12 $29,250 $14,783 $152,000 $196,033 $196,033 0.444 587,041
13 $29,250 $14.783 $152,000 $196.033 $196,033 0.415 $81,347
14 $29,250 $14,783 $152,000 $196.033 $196,033 0.388 $76,025
15 $29,250 $14,783 $152,000 $196,033 $196,033 0.382 571,051
16 $29.250 $14.783 $152,000 $196,033 $196,033 0.339 $66,403
17 $29,250 $14,783 $152,000 $196,033 $196,033 0.317 362,059
18 $29,250 $14,783 $152,000 $196.033 $196,033 0.296 $57 999
19 $29,250 $14,783 $152,000 3$196,033 $196,033 0.277 $54 205
20 $29.250 $14,783 $152,000 $196,033 $196,033 0.258 $50,659
21 $29,250 $14,783 $152,000 $196,033 $196,033 0.242 347,344
22 $29,250 $14,783 $152,000 $196,033 $196,033 0.226 $44 247
23 $20.250 $14,783 $152,000 $196,033 $196,033 0.211 $41,352
24 $29,250 $14,783 $152,000 $196,033 $196,033 0.197 $38.647
25 $29,250 $14,783 $1562,000 $196,033 $196,033 0.184 $36,119
26 $29,250 $14,783 $152,000 $196,033 $196,033 0172 $33,756
27 $29,250 $14,783 $152,000 3$196.033 $156,033 0.181 331,548
28 $29,250 $14,783 $152,000 $196,033 $196,033 0.150 $29.484
29 $29,250 $14,783 $152,000 $196033 $196,033 0.141 $27.555
30 $29,250 $14,783 $152,000 $196,033 $196,033 0.131 $25,752
TOTAL  $7,345,000 $5,965,000 $13,310,000 $9,847,000

Total Present Worth Cost $9,847,000

Notes ‘

LS = Lump Sum; EA = Each; SF = Square Foot, LF = Leniar Foot

Cost Estimates are within +50% to -30% accurace expectation.

Cost estimate based on EPA Manual EPA 540-R-00-002 guidance document.

Telephonic quotes were obtained from most vendors.

O&M Costs are reported as present worth estimates given a 7% discount rate for a 30 year duraion.
Wells MWO3, MWO04, MWOS, MWO06, MWO7, MWO08, MW09, MW10S, MW10D, MW115, MW11D,
LW03S, LW03D, LWO08S, LWO0BD, LWO01, LW02, LS05, LS03 will be sampled on a quarterly basis for monitoring



Table 20
Human Health Risks at the Site

Risk From Exposure To Channel Sediment Cancer Risk | Hazard Index
Current/Future Child l}esident 6.4E-5 5
Current/Future Adult Resident 2.5E-5 0.8

Future [ndustrial/Commercial Worker 8.9E-6 0.3

Trespasser 3.8E-6 0.15

Risk From Exposure To Floodplain Sediment Cancer Risk | Hazard Index
Current/Future Child Resident 3.9E-5 3
Current/Future Adult Resident 1.3E-5 0.4

Future Industrial/Commercial Worker 4.9E-6 0.16
Trespasser 1.7E-6 0.08

Risk From Exposure To Surface Water Cancer Risk | Hazard Index
Current/Future Child Resident 0 0.1
Current/Future Adult Resident 0 0.04

Future Industrial/Commercial Worker 0 0.04
Trespasser 0 0.03

Risk From Exposure To Leachate

Cancer Risk

Hazard Index

Current/Future Child Resident 9.3E-7 04
Current/Future Adult Resident 3E-7 0.1

Future Industrial/Commercial Worker 1.1E-6 0.1

Trespasser 3.5E-7 0.1

Risk From Exposure To Ground Water Cancer Risk | Hazard Index
Current/Future Child Resident 6.3E-4 36
Current/Future Adult Resident 1.1E-3 15

Future Industrial/Commercial Worker 4E-4 5

Trespasser 0 0
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